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3.  I  Scope

This chapter  covers requirements for  the reclamat ion and operat ion p lan under

UMC 784.

Cont inuous  miners  w i l l  be  deve lop ing  en t r ies ,  1ongwa11 gates  and ex t rac t ing

coa l  by  the  room and p i l la r  min ing  method dur ing  the  in i t ia l  S-year  permi t

te rm.  Longwal l  pane ' l  s  w i l l  be  added a f te r  th is  in i t ia l  permi t  te rm.  A

deta i  I  ed operat ' ions p1 an compl ete wi th p' l  ates showi ng techni ques , procedures

and min ing  sequence is  p resented  in  th is  chapter .

Const ruc t ion ,  use ,  dura t ion  o f  use ,  descr ip t ions  and rec lamat ion  o f  the  pro-

posed  fac i l i t i es  a re  d iscussed  in  de ta i l  i n  th i s  chap te r .  These  fac i l i t i es

were p lanned so as to minimize any impact  to the envi ronment.

Rec lamat ion  p lans  inc lud ing  schedu leso  cos ts  and methods  are  presented  in

th is  chapter .

In  th is  chapter ,  years  o f  min ' ing  and the  cons t ruc t ion  schedu le  o f  fac i l i t i es

are  g iven as  A+. | ,  A+2,  e tc .  Po in t  A  is  des ignated  as  the  po in t  o f  approva l

o f  the  in i t ia l  S-year  permi t .  The years  o f  deve lopment  work  and min ing  are

numbered consecut ive ly  f rom th is  po in t  in  t ime.

I I I  9



3.2  Sur face  Bu i ld ings  and Const ruc t ion  P lans

The Sunnyside seam wi l l  be accessed f rom the L i t t ]e  Park Wash area and the

base o f  the  Book C l i f f s .  Sur face  fac i l i t i es  w i l l  be  loca ted  in  bo th  o f  these

areas  (P la tes  I I I - l  and  I I I - IV ) .

The waterl ine, water tanks, permanent unit train loadout and 36-inch over-

land conveyor wil l  be constructed after the init ial permit term. These proposed

fac i l i t ies  are a iso located on p la tes I I I - l  and I I I - . l0  to  show the probable

future expansion 'o f  th is  mine.  A preparat ion p lant  . is  not  a  cons iderat ion

at  th is  t ime,  however ,  market  condi t ions may a l ter  th is  dec is ion.

The proposed sur face fac i  I  i  t i  es are d ' iscussed in the fo l  I  owjng sect i  ons

accord ing  to  the  Sta te  o f  u tah  App l ica t ion  Gu ide l ines .

3 .2 .1 S i te  Se lec t ion  and prepara t ion

Safety,  the envi ronment and ear ly

cons i  derat i  ons for  the s ' i te  sel  ect i  on of

coal seam devel opment were major

the  proposed fac i l  i t i es .

The s i te on the top of  the Book Cl i f fs  provides ear ly  access to the coal

seam for  bo th  deve lopment  and examinat ion  o f  min ing  cond i t ions .  The s i te

a t  the  base o f  the  Book C l i f f s  was  se lec ted  because o f  i t s  cen t ra l  loca t ion

for  the f i rs t  30 years of  mining,  i ts  easy access and proximi ty  to sur face

t ranspor ta t ion  and power .  In  add i t ion ,  th is  Ioca t ion  min imizes  d is tu rbance

to  the  env i ronment  because i t  requ i res  less  excavat ion  fo r  the  ra i l road loop,

access  road and por ta ls  than the  o ther  s i tes  examined.

S i te  p repara t ion  fo r  the  two loca t ions  w i l l  cons is t  o f  topso i l  remova l ,

s tockp i f  i ng  and  cons t ruc t ion  o f  sed imenta t ion  s t ruc tu res .  I t  w i l I  a l so  in -

c lude the establ ishment of  the proposed access road to the base of  the Book

I I I  IO



3 .2  Con t .

C l i f f so  dS  we l l  as  t he

and  o the r  f ac i l i t i e s  a t

preparation for the temporary

both the base and top of the

of f ices and bathhouses

Book C l  i f f s .

3 .2 .2  Por ta l  s

The Sunnyside seam wi l l  be accessed

l^Jash area at the top of the Book cl i f fs, and

base of  the c l i f fs .  Access f rom the L i t i le

assess  m' in ing  cond i t ' i ons .  The two s l0pes  a t

f rom two areas,  the L i t t le  Park

a lmost  d i rec t l y  be low a t  the

Park Wash area is necessary to

the  base  o f  the  c l i f f s  w i l l

provide permanent  access to the Sunnyside seam. The locat ions of  these s lopes

are  shown on  P la tes  I I I - l  and  I I I - . |0 .

Two 12 percent  s lopes ,  a  man s lope and a  coa l  s lope,  w i l l  be  dr . i ven  f rom the

base o f  the  Book C l i f f s .  Bo th  s lopes  w i l l  be  dr iven  s imu l taneous ly .  The

excava t ion  cyc ' le  w i l l  cons is t  o f  a l te rna t ing  d r i l ' l  i ng ,  b las t ing  and  muck ing .

The s imu l taneous excavat ion  o f  two s lopes  s imp l i f ies  vent i la t ion  des ig f l s ,

mak ing  compl  iance w i th  federa l  and s ta te  regu la t ions  eas ie r .

The por ta l  s t ruc tu res  fo r  these 12  percent  s lopes  w i l l  be  concre te  co l la rs

se t  in to  the  h i l l s ide .  These  two  s lopes  w i l l  each  be  approx imate ly  4 ,900

fee t  Iong.  They  w i l l  be  s l igh t ' l y  a rched w i th  add i t iona l  roo f  suppor t  in  the

Mancos Shale.  Based on geologic data,  approximately 3,000 feet  of  excavat ion

wi l l  be ' in  the  Mancos Sha le .  In  rock  o ther  than the  Mancos Sha le ,  these

s lopes  w i l l  be  rec tangu la r  in  sec t ion .

The man s lope wi l l  be used for  t racks,  roadways and water l ines.  The coal

s ' lope wi l l  be used for  conveyors,  power and water l ines.  These s lopes are

shown in  de ta i l  on  p la tes  I I I - l l  and  I I I - l z .

I I I  I I



3.2  Con t .

An in i t ia l  access  downs ' lope o f  approx imate ly  23  percent  g rad ien t  w i l l  be

dr iven f rom the sur face near the L i t t le  Park Wash to the Sunnyside seam.

cons t ruc t ion  w i l l  beg in  and be  comple ted  dur ing  year  A+] .

The  por ta l  w i l l  have  a  concre te  co l la r  and  the  ins ide  d imens ions  w i l l  be

approximately 8 feet  x  2A feet ,  wi th a s lope length of  approximately 600

fee t .  The s lope w i l l  be  d iv ided by  a  wa l l  in to  two compar tments ;  one 12

feet  wide for  mater ia l ,s ,  and the other  7L" feet  wide for  bel ts .  The return

a i rway  fo r  the  in t i ta l  d r i ve  w i1  I  be  0n  the  be l t  s ide  o f  the  s lope .  The

loca t ion  o f  the  por ta l  and  s lope  i s  shown in  p ' l an  v iew on  P la tes  I I I - I

and  I I I - . |0  and ' in  de ta l l  on  p la te  I I I -7 .

3 .2 .3  Sur face  Bu i ld inqs  and  S t ruc tu res

The proposed sur face  bu i ld ' ings  and s t ruc tu res  are  l  i s ted  in  Tab le

I I I - l  and  iden t i f i ed  on  p ra tes  I I I - l  and  I I I - . |0 .

A  temporary  o f f i ce  and ba thhouse t ra j le r  w i th  showers  and lockers  w i l l  be

located at  the base of  the Book C' l  i f fs  for  approximately 3N years unt i l  the

permanent  of f ice and bathhouse can be completed.  The permanent  of f ice and

ba thhouse  w i l l  be  approx imate ly  200  fee t  x  90  fee t .  Ins ide  th is  fac i l i t y  w i l l

be  an  hour ly  women '  s  change area  r  dn  hour ' l y  men,s  change area ,  a  fo remen,s

change area for  men,  a foremen,s change area for  wom.en,  s torage areas,  main-

tenance rooms,  € f lg ineer ing  rooms,  a  room fo r  heat ing  and a i r  cond i t ion1ng

equ ipment ,  ind iv idua l  o f f i ce  a reas  fo r  mine  super in tendents ,  fo remen and

c le rks ,  a  d ra f t i ng  a rea  and  t ra in inq  a rea .

I I I  12
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3.2  Con t .

The mine warehouse w i l l  have approx imate ly  . l0 ,000 
square  fee t .  I t  w i l l  have

a smal l  shop area for  maintenance,  a we' ld ing bay for  underground equipment

and she l f  space.  I t  w i l l  be  loca ted  a t  the  end o f  the  access  road,  near  the

mine  o f f i ce .

The proposed loca t ions  o f  the  de tonator  and powder  magaz ines  fo r  the  base and

the  top  o f  the  C l i f f s  a re  based 0n  sa fe ty  and access  cons idera t ions  in  accord-

ance w i th  the  Amer ican Tab le  o f  D is tances .  The magaz ines  w i l l  be  pre fabr ica ted

and approx imate ' l y  30  square  fee t  in  s ize .

The proposed supp)y yard.  locat ion is  based on easy access to the porta l  and

the  topograph ic  cons t ra in ts  o f  the  fac i l i t i es  a rea .  M ine  t rack  w i l l  run

f rom the  man s lope to  the  supp iy  yard  across  f i l l  p rov ided by  the  12  percent

s lope  excava t ions .

Cross  sec t ions

pads ,  cu ts  and

of  the  cu ts  and

Located at  the

house  t ra i le r .

o f  these proposed fac i l i t i es  s i tes  show the  e leva t ion  o f  the

f i l l s  needed  fo r  cons t ruc t ion  (p la te  i I I -11 ) .  The  loca t ions

f i l l s  a re  shown in  p lan  v iew on  p la te  I I I -10 .

top of  the Book Cl i f fs  wi l l  be a temporary of f ice and bath-

I t  w i l l  be  a  sma l l  fac i l i t y  and  used  by  less  than  Z0  per rp le .

For  env i ronmenta l  cons idera t ions ,  these  fac i l i t i es  on  top  o f  the

are p1 anned s uch that  very I  ' i  t t l  e  excavat i  on wi  I  I  be i  nvol  ved.

these  fac i l i t i es  w i l l  be  fo rmed by  doz ing  the  m in jmum area .

Book Cl  i  f fs

The pads for

The fac ' i  I  i t i es  reJa ted  to  coa l  hand ' l  ing ,  p rocess ing  and s to rage,  pohJ€1 3

water  and sewage systems, sedimentat ion contro l ,  t ransportat ion and coal

remova l  a re  d iscussed in  the  fo l low ing  sec t ions  accord ing  to  the  Sta te  o f

I I I  15



3.?  Con t .

U tah ,  D iv i s ion  o f  0 i l ,  Gas  and  Min ing  (D0GM)  Su ide l ines .

3 .2 .4  Coa l  H_and l  jng ,_P locess inq  and Storage

The Sunnys ide  seam w i l l  be  in i t i a l l y  accesse jd  by  a  downs lope  d r i ven

f rom the  L i t t le  Park  Wash Area a t  the  top  o f  the  Book C l i f f s .  Coa l  p ro-

duc t ion  w i l l  beg in  dur ing  the  las t  quar te r  o f  year  A+. | ,  a f te r  the  comple-

t ion  o f  the  downs lope ,  and  p roduc t ion  w i l l  con t inue  in to  the  m idd le  o f  year

A+2.

The coa l  w i l l  be  conveyed th rough the  in i t ia l  access  s lope to  the  sur face

by  a  36- inch  be l t .  The  coa l  w i l l  be  temporar i l y  s tockp i led  on  top  o f  the

Book C l i f f s  un t i l  comple t ion  o f  the  coa l  ra ise  in  the  f i rs t  quar te r  o f  A+3.

Th is  nomina l  40 ,000- ton  temporary  s tockp i le  i s  shown in  de ta i l  on  p la te  I I I -g

and  in  p lan  v iew on  P la te  I I I -10 .

Coa l  p roduc t ion  w i l l  be  suspended fo r  l3  months  un t i l  the  in take  shaf to  coa l

ra ise  and manshaf t  a re  comple ted .

When product ion recommences in the th j rd quarter  of  year A+3 the stockpi led

coa l  f rom the  L i t t l e  Park  t , l ash  a reao  ds  we l l  as  the  coa l  be ing  mined ,  w i l l

be  sent  down the  coa l  ra ise  and th rough the  12  percent  coa l  s lope by  a  con-

veyor  be l t  to  an  open 40 ,000- ton  s tockp i le .  p la te  I I I - . |3  p rov jdes  the  pro-

f  i le  and typ ica l  sec t jon  o f  th ' i s  conveyor .  The coa l  w i l  I  then  be  rec ja imed

f rom the  s tockp i le  and conveyed to  the  ro ta ry  b reaker  (R1ate  I I I - . |4 ) .  Re-

fuse  w i l l  be  hau led  by  t ruck  to  a  re fuse  s i te  d ' i rec t i y  wes t  o f  the  o f f i ce

area .  Cross  sec t ions  o f  the  p roposed  re fuse  p i le  a re  shown on  P la te  I I I -18 .

Dur ing  the  in i t ia l  permi t  te rm,  the  coa l  w i l l  be  conveyed f rom the  ro ta ry

breaker  to  a  temporary  t ruck  loadout  wh ich  w i l l  cons is t  o f  mu1 t ' ip1e  
. |50- ton
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3 .2  Con t .

b ins  s ide  by  s ide  w i th  a  ga ther ing  conveyor  (P1a te  I I I - ]4 ) .  The  coa l  w i l j

then be contract-hauled f rom the b ins to a t ra in loadout  a l ready exist ing

outs ide  the  proposed pern i t  a rea .

A  permanent  un i t  t ra in  loadou t  (p la tes  I I I - l  and  I I I -10 )  w i l  I  be  comp]e ted

af ter  the i t i t ia l  permit  term and then the coal  wi l l  be conveyed f rom the

rotary breaker by a covered 36- inch over land conveyor to the 40,000-ton

open  s tockp i ' l  e  w i th  a  rec la im tunne l  .  A  samp l ing  bu i ld ing  w i l l  be  loca ted

on the over land conveyor.

3.2.5 Power System, Transmi ss ion L- ines o.  SubStat ions grd Mine f  eede.rs

Power  fo r  th is  opera t ion  w i l l  be  supp l ied  by  the  Utah  Power  and

Light  Company through an exist ing 46 KV h ' igh vol tage power ' l  ine f rom Horse

Canyon  to  the  ma in  subs ta t ion  (P ' la tes  I I I - l  and  i I I - . | 0 ) . .  F rom the  sub-

s ta t ion ,  power  w i l l  be  t ransnr i t ted  a t  12 .4  KV to  the  mine  work ings  and

sur face  fac i l  i t i es .

The 12 .4  KV power  cab le  te rmina tes  in  the  mine  a t  a  sw i tchhouse where  the

power  i s  d is t r ibu ted  th roughou t  the  m ine .  P la te  I I I - . | 5  shows a  t yp ica l

power d iagram.

Raptor  p ro tec t ion  w i l l  be  prov ided.  Utah  Power  and L igh t  Company prov ided

the  typ ' i ca1  s t ruc tu re  d rawings  shown on P la te  I I I - . |6 .  These s t ruc tu res

incorpora te  rap tor  p ro tec t ion  fea tures .

3 .2 .6  Water  Supp ly  Sys tem

Throughout  the  in i t ia l  permi t  te rm,  water  w i l l  be  t rucked to

I I I  17



3 .?  Con t .

the mi ne. After the ' in ' i t i  al  permi t  term a water pi pe1 i  ne may be used .

I t s  p roposed ' loca t ion  
is  shown on P la te  I I I -1  .  Th is  water  w i l l  be  ob ta ined

from the Pri ce Ri ver.

Process and potab' le  water  wi l l  be stored in separate tanks.  Addi t ional

water  tanks wi l l  be added as needed.  The water  wi l l  be used for  cul inary

purposes ,  showers ,  f i re  cont ro l  and min ing  uses .

Water  produced by the mine work ings wi l l  be used for  dust  contro l  and other

min ing  re la ted  ac t iv i t ies .  Th is  shou ld  decrease the  amount  o f  water  needed

to be t rucked to the mine s i te.

A  water  supp ly  d iagram is  shown on F igure  I I I -1  "

3 .2 .7  Sewage Sys tem

The seh,age treatment faci I  l  ty wi 1 I  be an aerobi c d' igester. I ts

proposed loca t ion  is  shown on P la te  I I I -10  w i th  typ ica1 manufac turer ' s

schemat ic  A iven in  F igure  I I I -2 .  Ac tua l  des ign  spec i f i ca t ions  and drawings

wi l l  be submit ted to the State Board of  Heal th for  approval .

3 .2 .B Water  Di  vers i  on Structures

Water .  d ivers ion  s t ruc tu res  are  shown on P la tes  I I I -5  and I I I -10 .

They  a re  d iscussed  in  de ta i l  i n  Chap te r  V I I .

3 .2 .g  Sed imenta t ion  Cont ro l  S t ruc tures

The loca t ions  o f  the  sed imenta t ion

Pl  a tes  I  I  I -5  and I  I  I - . |0 .  The des ' igns  and

in  Chap te r  V I I "

control structures are shown on

a de ta i led  d iscuss ion  are  prov ided

I I I 18
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3.2  Con t .

3 .2 . .10  Transpor ta j l ion ,  Roads,  Park ing  Areas  and Ra i l road Spurs

The  loca t ion  o f  these  fac i l i t i es  a re  shown on  P la tes  I I I - l  and  I I I -10 .

The ex is t ing  BLM road f rom Horse  Canyon is  shown on P la tes  I I I -6  and VI I -2 .

I t  wi l l  be used for  hau' l  ing machinery and mater ia l  to the top of  the Book

Cl i f f s  p r imar i l y  dur ing  the  f i rs t  two years .  La ter  o r ,  i t  w i l l  be  used occa-

s iona l l y  to  serv ice  the  fans  and o ther  fac i l i t i es .  Th is  road w i l l  be  ex tended

to the coal raise. The section of the road from the manshaft to the coal

ra ise wi l l  only be used for  a few months f rom the end of  year A+2 to the

beg ' inn ' ing  o f  A+3 wh i le  the  coa l  ra ise  js  be ing  bored.

He l icop ter  serv ice  w i l l  p rov ide  the  main  access  fo r  men to  these fac i l i t ' i es

dur ing  the  in i t i a l  phase  o f  m in ing .  The  he l i cop te r  w i l l  a l so  t ranspor t  equ ip -

ment and materials to the top of the cl i f fs from November through l4arch when

this area is  considered deer winter ing grounds and the BLM road m4V be c losed.

A minimum access road to the base of  the Book Cl i f fs  wi l l  be used to t ransport

mate r ia l  to  the  s i te  in i t i a l l y .  I t  w i l l  be  on  the  same a l ignment  as  the

permanent  access/hau1 age road (  p lates I  I  I -1 ) .

Envi ronmental  concern was a major  considerat ion in the select ion of  the

loca t ion  o f  the  access /hau ' lage road to  the  base o f  the  Book C l i f f s .  Less

excavat ion  work  was requ i red  fo r  th is  s i te  than the  o ther  s i tes  cons idered,

thus  m in im iz ing  sur face  d is tu rbance .
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3 .2  Con t .

The Permanent  road wi l l  be constructed dur ing years A+2 and A+3.  The sur face

wj l , l begrave1un t i1yearA+4when i tw i l l bepaved

The pro f i le  and c ross  sec t ions  o f  th is  hau lage/access  road are  shown on

P la tes  I I I - l  and  I I I -21  th rough  I I I -33 .

The  park ing  lo t  a t  the  base  o f  the  c l i f f s  w i l l  be  approx imate ly  57 ,500  square

fee t  and sur faced w i th  b lack top .  I t  w i l l  be  s loped a t  two percent  to  the

sou th  so  i t  can  d ra in  p roper l y .  The  runo f f  w i l l  be  co l lec ted  in  a  re ten t ion

d i tch  fo r  sed imenta t ion  cont ro l  purposes .

The  park ing  fac i l i t y  on  top  o f  the  c l i f f s  w i l t  be  less  than  
.10 ,000  

square

fee t  (P1a te  I I I -10 ) .  No  sur fac ' ing  i s  p roposed  fo r  th i s  park ing  lo t  s ince  i t

is  temporary.

The ra i  l  road spur  w i  l  l  be  approx ' imate ly  4 .3  mi  l  es  1ong.  Const ruc t ion  w i  l  l  be

compat ' ib le wi th Denver and Rio Grande [ . lestern standards.  Earthwork wi l l  be

done dur ing  year  A+3 and the  ra j l road spur  w ' i l l  be  comple ted  a f te r  the  in i t ia l

pe rmi t  te rm.  I t  i s  shown in  p ro f i l e  and  w i th  c ross  sec t ' i ons  on  P la tes  I I I -21

th rough  I I I -33 .  The  p roposed  U.S .  H ighway  50  &  6  g rade  separa t ion  assoc ia ted

wi th  the  ra i l road  spur  i s  shown in  p lan  and  sec t fon  on  P la te  I I I -20 .

The mine supp ly  t rack  a t  the  base o f

s lope to  the  supp ly  yard  as  shown on

a 60-pound t rack  are  p lanned.

Transpor ta t ion  o f  coa l  was  prev ious ly

Hand l ing ,  P rocess ing  and  S to rage .

the  Book C l i f f s  w i l l  run  f rom the

P la te  I I I -2 .  A  gage  o f  42  inches

addressed  in  Sec t ion  3 .2 .4 ,  Coa l

man

and
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3.2  Con t .

3 .2 . . l1  To ta l  Area  fo r  Sur face  D is tu rbance Dur inq  Permi t

Tota i  sur face areas to be d isturbed dur ing the permit  per iod are est i -

mated to be a maximum of  385 acres or  about  10 percent  of  the permit  area.

These  a reas  a re  shown on  p la tes  v I I i - z  and  v I I I -3 .

3.2-12 Addi t ional  Areas for  Surface Disturbance for  the L i le  of  l t i . !g ,

Fu ture  areas  p lanned fo r  sur face  d is tu rbance w i l l  cons is t  p r imar i l y  o f

new porta ls  to access the coal  nor th of  the Centra l  Graben faul t ,  vent i la t ion

shaf ts  and roads  lead ing  to  these s i tes .  The loca t ions  o f  these s i tes  have

not  ye t  been de termined.  The amount  o f  acreage invo lved shou ld  be  smal l .

Two add i t i ona l  ven t i l a t ion  sha f ts  w i l l  be  requ i red  a f te r  the  in i t i a l  pe rmi t

te rm to  enab le  the  comp le te  m in ing  o f  coa l  i n  the  f i r s t  b lock .  I t  i s

an t i c ipa ted  tha t  cons t ruc t ion  w i l l  beg in  on  these  sha f ts  jn  year  A+6  and

be comple ted  dur ing  year  A+7.

3 .2 .  I  3  Deta i  I  ed  Const ruc t ion  Schedu l  e

The cons t ruc t ion  schedu le  d iscussed th roughout  Sec t ion  3 ,2  i s  de ta i led

on  Tab le  I I I -1 .
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3.3  0pera t ion  P lan

The Sunnys ' ide  seam wi l l  be  accessed in i t ia ' l  1y  by  a  downs ' lope loca ted  on

top  o f  the  Book C l i f f s .  A t  the  same t i rner  work  w i l l  beg in  on  the  two 12

percent  ups lopes  loca ted  a t  the  base o f  the  C l i f f s .  The 12  percent  up-

s lopes  w i l l  p rov ide  permanent  access  in to  the  Sunnys ide  seam.  I t  i s  p ro-

iec ted  tha t  fu l l  p roduc t ion  w i l l  be  reached in  year  A+8.

Deta i l s  o f  the  proposed opera t ion  p lans  fo r  the  South  Lease Coa l  Proper ty

a re  p resen ted  in  the  fo l low ing  sec t ions  accord ing  to  the  DQGM gu ide l ines .

3 .3 .1  l ' l i n ing  P lans

M' i  n ing  w i l l  beg in  in  Sec t ion  ? ,  T l  75 ,  R l4E,  in  the  Sunnys ide  seam.

Deve lopment  o f  the  Sunnys ide  seam wi l l  be  in  a  downd ' ip  d i rec t ion  toward  the

eas t  be tween the  t^ l i l l i ams Draw and the  South  Boundary  fau l ts .

Produc t ion  dur ing  the  f i rs t  year  i s  es t imated  a t  91200 raw tons .  Coa l

w i l l  be  n r ined  in te rmi t ten t l y  dur ing  the  f i r s t  two  years  wh i le  the  s lope

bo t tom is  be ing  deve loped  and  the  in i t i a l  sha f ts  a re  be ing  ra ise  borec l .

The  p roduc t ion  w i l l  i nc rease  to  2 .1  m i l l i on  raw tons  per  year  in  year  A+8 .

Mi  ne  produc t i  on  w i  I  I  beg i  n  w i  th  the  s l  ope bo t tom deve l  opment ,  u t i  I ' i z i  ng

one  con t inuous  min ing  un i t ,  du r ing  the  las t  ha l f  o f  year  A+ l  th rough  the

f i r s t  ha l f  o f  A+2 .  M in ing  w i l l  t hen  be  suspended  fo r  l3  months  and  w i l l

recommence in  the  th i rd  quar te r  o f  year  A+3.  Cont inuous  min ing  un i ts  w i l l

be  added  quar te r l y  un t i l  s i x  un i t s  a re  p roduc ing  coa l .  Con t inuous  min ing

un i ts  work ing  two sh i f t s  per  duy ,  f j ve  days  per  week,  w i l l  account  fo r  the

ent i  re product ion.  Longwal  I  product i  on wi  I  I  commence ' in  year A+6,  af  ter  the

in i t i a l  pe rmi t  te rm.

o
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3.3  Con t .

3 .3 .1 .1 0r ien ta t ion  and  Mu l t ip le

The Sunnyside seam js the

Seam Cons idera t ions

on ly  mineab le  seam present  in

th i  s  a rea .

Longwal ' l  pane is  a re  s i ted  approx imate ly  para l ' le1  lenSthwise  to  the  s t r i ke  w i th

s ' l  igh t  upd ip  o r ien ta t ion  to  p rov ide  dra inage fo r  the  deve lopment  faces .  Th is

p rac t i ce  w i l l  be  app l ied  to  the  con t inuous  miner  pane ls  wherever  poss ib le .

3 .3 .  I  .2  Por ta l  ,  Sha f ts  and  S lopes

The loca t ions  o f  the  proposed por ta ls ,  sha f ts ,  and s lopes

are  shown 0n  P la te  I I I -2 .  The  man and  coa l  s lopes ,  the  in i t i a l  access  s lopes

and  the  por ta ls  were  p rev ious ly  d iscussed  in  Sec t ion  3 .2 .2 .  P ro f i l es  and

sec t ions  o f  the  coa l  s1ope,  man s lope and in i t ' i a l  access  s lope f rom the

L i t t l e  Park  Wash  a rea  a re  shown on  P la tes  I I I - . |2 ,  I I I - l l  and  I I I -7  respec-

t i  ve1  y .

To  a l low fo r  ear ly  deve lopment ,  the  in i t ia l  access  to  the  Sunnys ide  seam

wi l l  be  the  downs lope f rom the  L i t t le  Park  l ^Jash area  loca ted  on  top  o f  the

Book  C l i f f s  (P la te  I I I -7 . )  Dur ing  year  A+ . | ,  th i s  s lope  and  the  exhaus t

ven t i l a t ion  ra ise  w i l l  be  comp le ted .  I t  w i l l  be  12  fee t  in  d iamete r  and

approx imate ly  200 fee t  in  length .  The mine fan  fo r  the  exhaust  ra ise

wi  I  I  be i  nsta l  I  ed at  that  t ime and s l  ope bot tom devel  oprnent  wi  I  I  cont i  nue.

At  the  same t ime,  woFk w i l l  beg in  on  the  12  percent  man and coa l  ups lopes

a t  the  base  o f  the  Book  C l i f f s .

I I I  25



3.3  Con t .

The man and coa l  ups lopes

Approxi mate' ly 3 , . |  00 feet

reach the manshaf t .  The

af ter  approxi rnate ly 3,500

wi l l  bo th  be  approx jmate ly  + ,900

of  excavat ion  a long the  man s lope

coa l  ra ise  w i l l  be  in te rsec ted  by

fee t  o f  excavat ion .

fee t  in

w i l l  be

the coal

1  eng th .

requi  red

s lope

to

Slope bot tom development wi l l  cont inue approximately through the e ld of  the

f i rs t  ha l f  o f  year  A+2.  The s lope bo t tom is  shown on P la te  I I I -8 .  Coa l

produc t ion  w i l l  then  s top  fo r  an  es t imated  l3  months .

The ' in take vent i  I  a t i  on ra i  se wi  I  l

200  fee t  in  length .  The manshaf t

mate ly  550 fee t  in  length .  p la te

The i r  pos i t i ons  re la t i ve  to  the  l z

shown on  P la te  I I I -1 . | .

The coa l  ra ise ,  feeders ,  ho is t  house and

duri ng year A+3. The coal rai s,e wi I  I  be

mate ly  300 fee t  in  length .  I t s  loca t - ion

I ts posi t i  on rel at i  ve to the co,al sl  ope

PIa te  I I I -12 .

The n tan  and coa l  ups lopes  are  s r :hedu led

rema in ing  t rack  w i l l  be  ins ta l led  in  the

cont i  nues ,  con t  j  nuous  rn in ing  un  j i t s  w i  I  I

be 1? feet  in  d iameter  and approximately

w i l l  be  12  fee t  in  d iamete r  and  approx i -

I I I - . | 0  shows the i r  l oca t ions  in  p lan  v iew.

percent  man s lope and Sunnyside seam are

shaft gui des rvi I  I  be comp'leted

12 fee t  in  d iameter  and approx i -

i s  shown in  p lan  v iew on  P la te  I I I -10 .

and Sunnyside seam is shown on

for  complet ion in year A+4.  The

man s lope.  As  mine  deve lopment

be added and produc t ion  w i l l  inc rease.

The  s lope  conveyor  and  mine  t ra r :k  w i l l  be  ins ta l led  dur ing  the  f i r s t  ha l f  o f

year  A+3.  Produc t ion  w i l l  beg in  aga in  in  the  th i rd  quar te r  o f  year  A+3.
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3.3  Con t .

Dur ing years A+6 and A+7,  i t  is  ant ic ' ipated that  the underground shop'  ware-

house and two vent i la t ion shaf ts  20 feet  in  d iameter  and approximately 430

fee t  in  leng th  w i l t  be  ins ta l led .

Mi ni ng I ' iethods, Room and Pi I  I  ars

Cont jnuous  miners  w i l l  account  fo r  a l l  the  produc t ion  dur ing

the  f i r s t  f i ve  years .  M in ing  w i l l  cons is t  o f  d r i v ing  ma ins ,  deve lop ing  room

and p i l ' l a r  pane ls  and ga te  en t r ies  fo r  fu tu re  longwal I  m in ing .  Ret rea t  min ing

method w i l l  be  used fo r  the  room and p i l la r  pane ls  un less  under  L i t t le  Park

|^ lash.

The mine wi l  t  be la id out  to accommodate s ix  cont inuous miners and three

longwal1  sec t ions .  The longwal ls  w i l l  use  the  re t rea t  min ing  methods  to

remove coal  f rom panels wi th fa,ces 500 feet  in  length.

Typ ica l  1ongwal l  pane ls ,  ma ins ,  en t r ies  and room and p i l la r  pane ls  a re  shown

on P la te  I I I - . |9 .

Projected Mf rre Devel opment, Mai ns , Subma i ns and Panel s

The projectecl  mine development and mining sequence

3.3 . . | .3

3.3 . . | .4

a re  shown on  P la te  I I I -4 .  The  o r ien ta t ion  o f  the  underg round  mine ' layou t

to  the  su r face  fac i l  i t i es  i s  s t " rown on  P la tes  I I I - l  and  I I I - ]0 .

A  pro jec ted  l i fe  o f  m ine  p lan  < t iv ided in to  year ly ' inc rements  fo r  the  f i rs t

10  years  o f  min ing  is  p resented  on  P la te  I I I -? .  The pro iec ted  mine  p lan  is

a lso  shown on a  topograph ' i c  ba : ;e ,  P la te  I I I -3 .

Mine  produc t ion  bu i ldup beg ins  w i th  the  s lope bo t tom deve lopment  dur ing  the

last  par t  of  year A+l  and the f i rs t  hal f  of  year A+2.  Mine product ion wi l l
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3.3  Con t .

beg in  aga in  l3  months  la te ro  a f te r  the  shaf ts ,  Fd ises  and coa l  hand l ' ing  fac i l -

' i t i  es are compl eted.

Dur ing the years A+3 and A+4,  two three-entry mains wi l l  be developed,  both

downd ip  and a ' long  the  s t r i ke .

Dur i  ng

s t r i  ke

the

and

years A+4 and A+50 one f ive-entry main wi l l  be developed along the

a seven-ent ry  ma in  w i l l  be  deve loped downd ip .

Fu l l  ex t rac t ion  re t rea t  room and p i l la r  min ing  w i l l  be  employed to  the  south

and east  of  the s lope bot tom. Dur ing the four th and f i f th  years of  m' in ing,

the  cont inuous  mjner  pane ls  w i l l  be  deve loped by  dr iv ing  bu t t  en t r ies  toward

the outcrop and then rooms along the st r ike wi l l  be mined.  The coal  must

be removed f rom th is  area before ' longwal  
I  min ing can beg' in.

Gate  en t r ies  fo r  longwa ' l  I  deve l ,opment  w i l l  be  in i t ia ted  in  year  A+5.  The

bleeder entr ies wi l l  be deveJoped the same year

The  ac tua l  m in ing  o f  the  longwa l l  pane ls  w i l l  no t  occur  un t i l  year  A+6 ,

a f te r  the  in i t ia l  permi t  te rm.

3.  3.  I  .  5  Retreat  I ' l i  n i  ng

The retreat  mining method wi l l  be used by the cont inuous

miners  when min ing  the  room and p i l ' l a r  pane ls  un less  under  L i t t le  Park  Wash.

Longwa l l  r e t r ea t  m in i ng  i s  p l anned  du r i ng  yea r  A+6 .  Th j s  me thod  i s  i l l u s -

t r a ted  on  P l  a te  I  I  I - l  9 .
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3.3  Con t .

by MSHA

Ven t j l a t j on  o f  t he  m ine  w i l l  be :  by

has been submi t ted to  and approved

3.3 .1  .6  Roof  Cont ro l  ,  Vent i  I  a t ' ion  o  Water  Sys tem,
Dewater ing  anc l  E lec t r i ca l

The roof  contr"o l  p1 an has been submit ted

exhaust  system.

MSHA.

Dus t  Suppress ion ,

to and approved

The ven t i l a t ion  n lanan

by

I t  i s  es t imated  tha t  754,000 c { 'm w j l l  be  requ i red  a t  fu l l  p roduc t ' ion  wh ich

wi l l  be  a f te r  the  permi t  te rm in  year  A+8.  Th is  es t imate  is  based on

compute r  s imu la t ion  o f  the  m iner  ven t i l a t ion .  In take  a i r  w i l l  be  supp l ied

by  shaf ts  f rom the  sur face .

A  wate r  supp ly  sys tem schemat ic  i s  shown on  F igure  I I I -1 .  Po tab le  wa te r

f rom an  approved 'source  w i l l  be :  hau led  by  t ruck  and  s to red  in  a  m ines i te

s to rage tank  loca ted  near  the  man and coa l  s lope por ta ls .  A l te rna te  sources

for  po tab le  water  a re  be ing  cons idered.  A  t rea tment  p1ant  *uy  be  ind ica ted .

Process  water  w j l l  be  hau led  f rom the  Pr ice  R jver  by  t ruck  and s to red  in

another  mines i te  s to rage tank .  Th is  p rocess  water  w i l l  p rov ide  fo r  dus t

cont ro l  ,  water  to  the  m' ine  and f i re  suppress- ion .  Mine  water  w i l l  be  used

wi th  the  process  water .

Dust  suppress ion  w i l l  be  accompr l j shed by  the  use  o f  sprays  on  a l l  underground

equ ipment  as  requ i red .  Sprays  w i l l  a l so  be  used  a long  sec t ions  o f  the

conveyors  and a t  t rans fer  po in ts .

Af  ter  the j  n i  t i  a l  perm' i t  term, when 1 ongwal  I  panel  s  are added ,  sprays wi  I  I

be  used a1  ong the  face .
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3.3  Con t .  !

No major  dewater ing concerns are ant ic ipated

are expected to produce some wa'iLer wi th more

of mi ni ng i  ncreases . Part of t l r i  s water wi I  I

The remainder  w i l l  be  co l lec ted  in  sumps and

when necessary.

at  th is  proPertY.  The work ings

water being Produced as the dePth

be used for  dust  suppression.

pumped to the surface and treated

be ins ta l led  and ma ' in ta ined accord ing  to  the

and Safety Act.

The quant i ty  and quaf  i ty  of  the mine water ,  the moni tor ing program and the

necessary  wa te r  r igh ts  a re  d iscussed  in  Sec t ion  7 .1  .3 .2 .

Underground power systems wil  I

regu la t ions  o f  the  
. |969 

Hea l th

A d iagram showing power  d is t r ibu t ion  is  p resented  on  P la te  I I I - . |5 .

3 .3 .2 Barr i  er  P ' i  
' l  
I  ars

Bar r i  e r  p i  1  
' la rs

a re  d iscusSed in  Sec t ions  3 .3 .2 . . |  th rough  3 .3 .2 .3 .

3 .3 .2 .1  Pro tec t ion  o f  0 i1  and  Gas  [ . l e l l s

No o i l  and  gas  we l ls  w i l l  be  encountered  in  the  proposed

min ' ing  area  dur ing  the  permi t  t ,e rm.  Dur ing  fu tu re  m ' in ing  shou ld  an  o i l  o r

gas  we l l  be  encountered ,  a  bar r ie r  w i l l  be  le f t .  0 ther  measures  de ter -

mined necessary by the state rergulatory author i ty  in  consul tat ion wi th the

min ing  superv iso r  w i l l  a l so  be  taken .

3.3.2.? Protect i  on of  Surface Structure *seams

No pi  1 1 ar  extrerct i  on wi  I  I  occur under the L i  t t l  e  Park Wash.

Th is  a rea  is  shown on P la te  I I I : -8 .  The f i rs t  m in ing  to  be  done under  the

wash wi l l  be on B0 x 60 foot  c€:nters.
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3.3  Con t ,

3.  3.2.  3 Property Boundiar i  es

In  accordance w i th  30  CFR ?1\ ,  m in ing  w i l l  no t  occur  w i th in

50 feet of any outside lease boundary during the permit term. After the permit

term, i t  is  proposed that  mininrg in Sect ion ?6,  T165,  R14E extend approxi -

mately 
. |50 

feet to the outside of the western lease boundary for a length of

approximately 600 feet in order to conserve the coal resource.

3.3.2 .4 0utcrop Protect i  on

An unmined zone wil ]  be ]eft  to protect the outcrop except

where the entr ies dayl i  ght ( Pl ate I I  I-2 ) .

3.3.3 Conservat ion of  Coal  Rersource

The coal resource wi I I be conserved . Mi n i ng duri ng the perm'i t term

wi l l  p r imar i l y  be  deve lopment  in  the  s lope bo t tom area,  ex tens ion  o f  ma ins

and 1ongwa1 l  en t r ies .  For  th is ;  reason,  recovery  dur ing  th is  per iod  js

est imated at  approximately 36 percent .  Recovery over the l i fe  of  the mine

has been calculated to be approxinrate ly 59 percent .

3 .3 .3 . . |  Jus t i f i ca t ion  fo r  Non-Recovery

I  n  add i  t i  on  to  the  reasons  I  i  s ted  under  Sec t i  on  3 .3 .2  .2  fo r

leav ing  coa l  unmined,  bar r ie r  p i ' l ' l a rs  w i l l  be  Ie f t  to  p ro tec t  hau lage and

vent i la t ion  en t r ies .  However ,  sub jec t  to  min ing  cond i t ions ,  d r l  a t tempt  may

be made to  pu11 the  bar r ie rs  and p i l la rs  a long the  mains  be fore  the  min ing

b lock  i s  abandoned.

3 .3 .3 .2  Access  to  Fu ture  Reserves

Access to future reserves wi l l  not  be a problem at

South Lease Coal  Property.  Af l [er  the f i rs t  b lock of  coal  is  mined'

the

the
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3.3  Con t .

d i rec t l y  nor th  o f  tha t  b lock  w i l t  be  mined in  the  same manner .  I t  w i l l  be

accessed by two underground s lopes crossing the t rJ i l l iams Draw faul t .

For access into the reserves north of the

1 ight ing near the base of  the Book Cl  i f fs

i s  shown on  P la te  I I I -3 .

3 .3 .4  Equ ipment  Se lec t ion

Centra l  Graben faul t ,  a s lope day-

is  p lanned.  The proposed locat ion

3.3 .4  . l  Sur face  Equ i  pnren t

Product ion equipment on the sur face is  associated wi th con-

veyors ,  coa l  loadout  and s tockp i le .  The opera t ion  w i l l  a lso  use  var ious

mob i le  equ ipment  inc lud ing :

Contract  coal  haulage t rucks
Contract  rec lamat ion equi ,pment (hydroseeder,  hayblowern rock rake,  seed

dr i l  l ,  e tc .  )
l rycks (we1di  ng,  power l  i  nes ,  refuse haul  dg€,  water)
Flatbed t rucks
Pickup t rucks
Backhoe
Forkl i  f ts
Motorgrader
Ambul ances
Front-end loaders
Dozers
Fans
Locornoti ve
Ho i  s t
Contract  scrapers

3 .3 .4 .2 Underground Eq ui  pment

Dur ing the f i rs t  f ive years of  mining,  the major  underground

equ ipment  w i l l  i nc l  ude :

Cont inuous  miners
Shut t l  e  cars
Roof  bol ters (double boom)
Bel t  feeder breakers
Rock dusters
Scoop trarns
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High pressure pumps
Rai l  hau lage sys tem
Power centers and el ectr i  cal d' i  str ibuti  on systems
Dewateri ng pumps and waterl i ne:;
A i r  compressors  and a i r  l ines
Mantr i  ps
Personnel jeeps
Supp ly ,  mater ia l ,  equ ipment ,  rock  dus t  and lube cars

Af ter year A+5, three l  ongwa'l  1 mi ni ng systems wi I  I  be added i  nc1 udi ng

sh ie ld  suppor ts ,  doub le  d rum rang ing  shears ,  s tage loaders  and face

conveyors.

3 .3 .  5 Mi ne Safety, Fj re Protrecti  on and Securi ty

3 .3 .  5 .  I  S ' igns

Al l  s igns  requ i red  by  the  ru les  and regu la t ions  o f  the  BLM'

D0Gl '4,  0Sl4 and MSHA wi l l  be proper ly  posted.  Pr ior  to post ing these s igni ,

de ta i l  des igns  w i l l  be  submi t ted  to  the  agenc ies  fo r  approva l .

3 .3 .5 .2  Fences  and  Gates

As determ'ined by experience and in accordance with any

app l i cab le  s ta te  o r  federa l  regu la t ions ,  fences ,  gd tes ,  s igns  and  l i gh t ing

wi l l  be  ins ta l led  where  needed fo r  sa fe ty  and secur i ty  purposes .  A l though

fenc ' ing  is  p lanned around the  mine  sur face  fac i l i t i es  fo r  sa fe ty  and sec-

ur i t y ,  ds  recommended by  the  USFWS (C1ark ,  persona l  communica t ion) ,  the

hau l  road and ra i l road t racks  w i l l  no t  be  fenced.  Other  fenc ing  is  d is -

cussed  in  Sec t ion  3 .5 .5 .4 .

Fi re Protect, i  on

Fjre protect , ion for  the South Lease Coal  Property wi l l  fo l low

3.3 .5 .3
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accepted f i re prevent ion standards establ ished by the Nat ional  F i re Protect ion

Agency and the Factory l ' lu tual  Eng' ineer i  ng Associat ' ion.  In addi  t ion ,  Kdi  ser

Stee l  Corpora t ion  w i  I  I  comply  w i th  a l  I  app l  i cab l  e  p rov i  s ions  o f  T i t le  30  CFR,

Parts 75 and 77 as they pertain to f ire protection under the 1977 Federal Mine

Safety and Heal th Act ,

3 .3  .  5  .4  Exp ' l  os ' i ves

Storage,  hand l ing  and use o f  exp los ives  w i l l  comply  w i th

MSHA's  requ i rements ,30  CFR 75 and 77 .  The loca t ions  o f  the  powder  and

detonator  magaz ines  are  shown on P la te  I I I - . |0 .

3 .3 .6  0pera t ion  Schedu les

3 .3 .6 . . |  Annua l  Produc t ion  per  Year  fo r  Permi t  Term

The tota l  potent ia l  raw tons of  coal  product ion per year

duri ng the i  n i  t ' i  al  perm'i  t  peri  od i  s :

Year 1 2
Tons 9 ,200 28 ,400

Total raw tons for the permit period

70,500 485,200

is est imated to

5
787 ,6A0

be 
. | .4  

m i l l i on .

3  .3  .6  .2  0pera  t i  ng  Schedu l  e

Dur ing the permit  term the normal  operat ing schedule wi l l

be 5 days per week: 2 shif ts per day for production and I shif t  per day for

ma i  ntenance.

3.  3.6.  3 Operat ' ion Empl  oyment

Total empl oyment at ful l

475 act ive employees:  9 l  salar ied and 384

the in i t ia l  5-year permit  term employment

product ion wi l l  be aPProximatelY

hour ly .  I t  i s  es t imated  tha t  dur ing

wi I I reach about 225 emPl oyees ,
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3 .  3 .7  Mi  ne  Permi  t  Area

3 .3 .7 . ' l  P ro jec ted  Min ing  by  year

The projected mining sequence by year is  shown on

Pla te  I I I -4  fo r  the  permi t  a rea .

3 .3 .7 .2 Acreage and Del  ' ineat i  on of  Mi  ne Permi t  Area

The tota' l  area i  ncl uded i  n thi s i  ni  t i  a' l  5-year permi t

per iod  approx imates  3 ,960 acres .  The permi t  a rea  is  shown on p la te  IV- ] .

3 .3 .8  M ine  P lan  Area

The Mine P lan  Area inc ludes  approx imate ly  
. |0 ,37 . |  

ac res  and is

shown on Pl  ate IV-2

3.3.8. I  Projected l , l i  n ing by Future Permi t  Term for  the Pl  anned
L i fe  o f  M ine

The s ize ,  sequence and t im ing  o f  the  area  to  be  mined

are  shown on P la tes  I I I -3  and I I I -4 .  The t ime increments  shown on

Plate I I I -4 are wi th in the parameters approved by Jackson l lo f f i t t  o f  the

USGS.

Th is  schedu le  i s  an  es t imate  and  i s

geo log ' i ca l  cond i t ions  o  coa l  marke tn

other economic factors which af fect

subject  to change depending on

coa l  qua l i t y ,  management  dec is ions  and

year ly  p roduc t ion .
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3 .4 .  I Preservat ion of  Land-Use

Cument l  and uses are pr i  mar i  ly  grazi  ng l  and,  f  i  sh and wi  l  d l  i  fe

hab i ta t  and recrea t ' ion  (Sec t ion  4 .4 .? ) .  Outs ide  o f  the  sur face  d is tu rbed

areas which wi l l  be changed to an industr ia l /conrnerc ia l  use for  the purposes

of  coa l  min ing  and process ing ,  there  is  no  in ten t ion  to  a l te r  the  ex is t ing

land uses of  the Mine Plan Area.  Less than 10% of  the permit  area may poten-

t ' ia1  ly  be  a f fec ted  dur ing  the  te rm o f  th is  permi t  app l i ca t ion .

Reclamat ion and revegetat ion p lanning is  designed to return the d isturbed

areas  to  the i r  p re-mine  land uses .  Land management  fo r  g raz ing ,  w i ld l i fe

habi tat  and recreat ion wi l l  cont inue throughout  the mining per iod by the

State of  Utah and the BLM, unless they make future land-use changes.

3 .4 . . l . . | Proiected Impacts of  Mining on Current  and Future Land-Use

Approximately less than 10% of  the Mine Permit  Area wi l l

be  w i thdrawn f rom the  cur ren t  land  uses  o f  w i ld l i fe  hab i ta t ,  g raz ing  land '

and recreat ion.  The number of  AUMs the grazing a l lo tments can support  wi l l

be  s l igh t ly  reduced because o f  the  reduc t ion  in  land area  ava i lab le  fo r

forage product ion.  t^J i ld l i fe  use on those areas adjacent  to the sur face area

may be reduced by those species sensi t ive to human or  industr ia l  d is turbances.

The impact  o f  m in ing  on  w i ld l i fe  ' i  s  thorough ly  d icussed ' in  Chapte  X.  Recre-

at ion outs ide of  the sur face d isturbed areas should not  be af fected wi th the

except ion that  improved roads created by KSC and oi l  companies doing explora-

t ion  in  the  a rea  improve  pub l i c  access ib i l i t y .

Fu ture  land uses  shou ld  be  la rge ly  unaf fec ted  by  the  min ' ing  opera t ion .

Grazinq capaci ty  wi l l  be res ' tored through reclamat ion and revegetat ion
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In fact, revegetatjon wi l  l  improve upon the cument fai r  to poor range con-

d i t i on  o f  many  a reas  (Pho tographs  I I I - l  and  I I I -2 ) .

Revegeta t ion  is  des igned to  es tab l i sh  se l f - rep l i ca t ing  p lan t  communi t ies .

l^l i  I  dl  ' i fe speci es immed'iately invade these new envi ronments. tdi thi n the

l im i ts  o f  the  na tura l  env i ronment ,  w i ld l i fe  spec ies  present  w i l l  change and

evolve concomitant  wi th the successional  development of  the p lant  cornmun' i t ies.

3 .4  .1  .2 Contro l  Measures to Mi t igate Impacts

Frequent ly  the major i ty  of  ef for t  for  mj t igat ion of  mining

e f fec ts i sexpended th roughmeanSof f ina ] rec lamat jon .However ,because

of  the  grea t  longev i ty  o f  th is  p roposed mine,  spec ia l  e f fo r t  w i l l  a lso  be

p laced on  rec lamat ion  ad jacent  to  a l l  cons t ruc t ion  s i tes ,  employee educat ion ,

on-going moni tor ing and study.  These measures are thoroughly d iscussed in

Sect ion  3 .4  and in  Chapters  V I I  th rough X.

3.4 .? Protect i  on of  Human Val  ues

3.4 .? .1 Projected Images of  Mi  n i  ng on Human Val  ues Hi  s tor i  ca l
and Cul  tura l

A cul tura l  resource inventory was conducted for  Kaiser

Steel Corporation on state and federal mine lease property in Emery County,

Utah .  One s i te  (42Em1. |21)  had been prev ious ly  recorded w i th in  the  permi t

boundar ies  p r io r  to  th is  inves t ' iga t ion .  A  to ta l  o f  seventeen cu l tu ra l  re -

source s i tes were observed and recorded dur ing the f ie ld por t ion of  th is

project. 0nly one site (42Em1 342) was recommended for nomination to the

Nat iona l  Reg is te r  o f  H is to r ic  P laces .  In  add i t ion ,  s i te  42En1343 was tes t -

exchvated as per recommendations made to Kaiser Steel Corporation. Further

archeo log ' i ca l  i  nves t iga t ion  on  the  remain ing  s i  tes  ho lds  no  rea l  i  s t i c
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Photograph I I I - . | .  Heav i l y  g razed
begi  nni  ng to evi  dence
sheet eros i  on .

Sa I tbush-Badl anci range i  s
pedestal 1 i  ng and shows

Photograph I I  I-2 .  Bare ground and i  nvasi on by unpal atabl e
speci es ' indi cates di sturbance of vegetati  on near
corral s created by I i  ves tock concentrat ions.
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prom' i  se of  y ie ld ' i  ng suf f ic ient  addi t ional  in format ion,  beyond that  recorded

on the s i  te form, to wamant the addi t i  onal expense.

Projected impacts to these s i tes may inc lude natural  phenomenao vandal ism,

o f f road veh ic le  use ,  subs idence and mine lease re la ted  cons t ruc t ion  or  d is -

tu,rbance. For a comp'lete site by site inventory of proiected impacts to

cu l tu ra l  resources  see Sect ion  5 .4 .3  o f  th is  app l i ca t ion .  See Chapter  V  o f

th is  appl icat ion for  a complete descr ipt ion of  the ent ' i re cul tura l  resource

exami nati  on .

3.4 .2.2 Contro l  Measures to Mi  t i  gate Impacts

Protect ion or  mi t igat ion measures for  th is  pro iect  ranged

from a test-excavat ion (s i te 42Em1343) to tota l  avoidance (s i te 42En134?).

The major i ty  of  cul tura l  resource s i tes recorded should not  be af fected by

mine re la ted  cons t ruc t ion ,  however  the  s i tes  wh ich  w i l l  sus ta in  impact  do

not  appear  to  ho ld  su f f i c ien t  add i t iona l  in fo rmat ion  beyond tha t  wh ich  was

recorded on the s i te inventory form to wamant addi t ional  mi t igat ion.  See

Sect ion  5 .7  fo r  an  eva lua t ion  o f  these cu l tu ra l  resources  and Sect ion  5 .8

for  recommendat ions and conclusions concerning these resources.

3 .4 .3  Pro tec t ion  o f  Hydro log ic  Ba lance

3.4 .3 . . l  Pro jec ted  Impacts  o f  Min ing  on  Hydro log ic  Ba lance

Dur ing  the  in i t ia l  f i ve -year  permi t  te rm,  IT l in ing  is  near

the  c l i f f  face  and subsur face  groundwater  i s  no t  expec ted  to  be  s ign i f i can t .

In future years,  dS mining extends fur ther  downdip and nears faul ts  or

f racture zones,  groundwater  in  increasing quant i t ies may be encountered.

Longwal ' l  product ion wi l  I  induce caving which may encounter  ,water  in  over ly ing
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sandstone channels and local ized f racture zones.  This water  is  expected to

be in -p lace  and because o f  low recharge capab i l i t y ,  change in  the  hydro log ic

balance can be expected to be local  in  area and of  minimal  quant i ty  in  terms

of  the  reg iona l  hydro log ic  se t t ing .

There are no perennia ' l  s t reams in or  adjacent  to the MPA. Flash f lood waters

f ' lowing through disturbedareas may increase the sediment load,  however because

of  the jns igni f icant  sur face area d isturbed,  qual i ty  of  sur face runof f  waters

wi t I not be grea t' ly a ffec ted .

3 -4.3.2 contro l  Measures to Mi  t i  gate Impacts

Gravi ty  f low of  the subsurface in-p1ace water  is  downdip

and outs ide the MPA. Excess mine water  when encountered wi l l  be pumped to

the  sur face  and used fo r  ou ts ide  fac i l i t i es  o r  d ischarged accord ing  to  appro-

pr iate regulatory author izat ion.  In areas where abrupt  f lows are encountered,

hori zontal and vert i  cal dri  I  I  hol es may be necessary to al I  eviate the stat i  c

water I  evel .

Reten t ion  d i tches ,  berms,  channe ls  and cu lver ts  have been incorpora ted  to

cont ro l  snowmel t  runof f  and prec ip i ta t ion ,  ma in ly  f lash  f lood ing .

3 .4 .3 .3  Mon i to r ing  Procedures  to  Measure  Pro jec ted
Impacts and Contro l

Groundwater  Mon i to r ing  P lan  The mon i to r ing  o f  subsur face

wate r  w i l l  i nc lude  the  fo l low ing :

(a)  Measurement of  the stat ic  water  level  in  I ,JMH-3D on a quarter ly  basis

(P1a te  V I I -2 ) .
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(b )  Measure  the  water  f low and tes t  the  water  qua l i t y  month ly  dur ing  min ing

when su f f i c ien t  water  i s  encountered  to  mer i t  such mon i to r ing .

(c)  l leasure and record water  data f rom future dr i l l  holes.

The above program should provide minimum data on a quarter ly  basis to compare

wj th  observa t ions  and sampl ing  o f  spr ihgs ,  seeps ,  and water  f rows compre ted

in  the  summer  o f  lg8 l .

Surface Water  Moni tor ing Plans Col lect ion of  water  samples f rom observed

water  occurrences conunenced in the fa l l  o f  1980.  ongoing sampl ing and

measurement  o f  sur face  and a l luv ia l  water  w i l l  cons is t  o f  the  fo l low inq .

See  P la tes  V I -7  and  V I I -2 .

(a )

(  b )

(c )

Measurement and sampl ing of water wMH-14 and wMH-24.

0bservat ion of crest staf f  gages csc-. | ,  z and 3.

samp' l  i  ng and measurement of  s i  tes No. 14 and 16 (  Rl ate vI  I -z )  .

Future  water  repor ts  w i l l  be  submi t ted  on  a  quar te r ly  bas is .

3 .4 .4  Preserva t ion  o f  So i l  Resources

The major  soi ls  of  the permit  area are Torr ior thents,  Torr i f luvents

or  Ca lc ' io r th ids .  The Ca lc io r th ids  be long to  the  order  Ar id iso l  i  the  remain-

ing  so i l s  a re  o f  the  En t i so l  o rder .  En t i so ls  a re  so i l s  o f  such  min ima l  o r

recent  development that  only an ochr ic  epipedon or  s imp' le man-made hor izons

have fo rmed-  Ar id iso ls  have an  ochr ic  ep ipedon and an  add i t iona l  subsur face

hor izon .  Typ ica l l y  the  permi t  a rea  fa l l s  w i th in  a  zer ic  macroc l imate .  Mass

wast ing and erosion are common fn the permit  area.  These factors are instru-

menta l  in  the  fo rmat ion  o f  Ent iso ls .
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As  the  so i l s  o f  the  permi t  a rea  are  ra ther  s low deve lop ing  and in  the  ear ly

stages of  genesi  s ,  there wi  I  I  be I  i  t t le  topsoi ' l  wi  th which to revegetate.

Therefore,  the topsoi l  removal  p lan must  of  necessi ty  be int r icate and inno-

vat ive.  The plans for  topsoi ' l  removal  and redist r ibut ion are presented in

Sec t ion  3 .5  and  in  Chaper  V I I I .

3 -4 .4 . . |  Pro jec ted  Impacts  o f  Min ing  on  So i l  Resources

The implementat ion of  the reclamat ion and revegetat ion

p lans  w i l l  m in imize  the  impacts  o f  min ing  on  the  so i l  resources .  As  the

major i t y  o f  the  so i l s  typ ica l l y  have less  than 1% organ ic  mat te r  and a lmost

no  s t ruc tu re '  i t  can  be  expec ted  the  a l te ra t ions  wh ich  normal ly  occur  dur ing

the  long- te rm s to rage o f  we l I -deve loped so i Is  w ' i l I  be  min ima l .  A  cons iderab le

por t ion  o f  the  permi t  a rea  is  compr ised o f  Mancos  Sha le ,  rock  ou tc rop ,  c l i f f

and  rubb le  land  wh ich  have  no  topso i ' l  a t  a l l  excep t  in  i so la ted  mic ros i tes .

D is tu rbance in  these areas  w i l l  have no  e f fec t  on  the  so i l  resource .  The

mine  w i l l  no t  d i s tu rb  the  c l i f f  a rea  wh ich  i s  c lass i f i ed  as  un ique  w i ld l i t e

hab i ta t  (Maser  e t  d l .o  1g7g)  (Oat ton ,  lgg l ) .  Rock  ou tc rop  and  bad land  a re

a lso  spec ia l  hab i ta ts  wh ' i ch  w i l l  be  re ta ined  when poss ib le  (Chap te r  V I I I ) .

Dur ing the construct ion per iodo some soi l  hor izon may be lost  through wind

and water  erosion.  However,  ds mass so ' i l  erosion is  act ive throughout  the

permi t  a rea  pr io r  to  d is tu rbance,  add i t iona l  losses  resu l t ing  th rough water

erosion should be minimal .  Paving the roads and contemporaneous revegetat ion

w i l l  m in im ize  these  losses .

As  the  so i l s  a re  very  th in ,  mechan ica l  l im i ta t ions  o f  so i l  remova ' l  equ ip rnent

may resul ts  in  mix ing of  the A and C hor izons,  i ls  most  of ten no B hor izon is

present .
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3 .4 .4 .2  Cont ro l  Measures  to  Mi  t i  ga te  Impacts

The soi ls  of  the South Lease Coal  Propert ies have been re-

searched,  mappedn sampled for  chemical  analys is and are under cont inuing

study.  The informat ion f rom such study has been used to develop the soi l

remova l ,  s to rage,  red is t r ibu t ion  and revegeta t ion  p lans  wh ich  are  d iscussed

in  Sec t ion  3 .5  and  Chapte r  V I I I .

3.4.5 Protect ion of  Vegetat ive Resources

To protect  the vegetat ive resource,  sur face d isturbances wi l l  be

mi n ' imi  zed wherever possi  b le.  An extensi  ve vegetat i  on study program has

begun and the permit  area and areas to be d isturbed have been mapped and

in tens ive ly  sampled  (Chapter  IX) .  A  l i te ra tu re  survey  o f  the  reg ion  is

underway to a id interpretat ion of  the vegetat ion data and revegetat ion p lan-

n i  ng .

The lower elevations of the permit area belong to the AtrLpLe* eonfertifolia

Prov ince  (Daubenmi re ,  l 97B)  o r  Shadsca le  Zone  (B i l1 ings ,  l95 l ) ,  wh ich  i s  a

shrub-steppe.  Grasses may be conspicuous in th is  Province when the vegeta-

t ion  is  no t  overgrazed,  a l though even under  exce l len t  range cond i t ions  the

vegeta t ion  is  too  sparse  to  car ry  f i re .

The region above the cl i f fs fal ls within the AgropAron speeatum Province

(Daubenmi re ,  l gTB)  o r  the  Sagebrush  Zone  (B i l l i ngs ,  1951)  and  i s  represen ted

by a sagebrush and grass conrnuni ty .  The pinyon- juniper  above the c l  i f fs

occurs as an edaphic c l imax on rocky soi ls  and forms an ecotone wi th the

Aytemisia trid.entata conrnuni ty whi ch i s found on the deeper val l ey soi I s.

*
i
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3 .4 .5 .  I Proiected Impacts of  Mining on Vegetat ive Resources

Dur ing th is  permit  term, the maximum disturbance wi l l  be

approximately 385 acres or  about  l0  percent  of  the permit  area.  In the future,

as the permit  area increases in s ize to equal  the proposed Mine Plan Area

( l4PA),  the re lat ive percent  of  acreage disturbed wi l l  be great ly  decreased.

D is tu rbance  o f  vege ta t ' i on  i s  d iscussed  in  sec t ion  9 .3 .2 .7 .

Al though mi ni ng wi I  I  destroy some

ta t ion  and p l  an t  success ion  can be

when compared to the cument range

vegetat ion for  the l i fe  of  the mine,  revege-

expected to resul t  in  s i te improvement

cond i  t i  on .

The permit area has formerly been overgrazed and some of the more desirable

species such as Eurotia Lartata have decreased. The seed mixtures for use

in the revegetat ion p lan (Sect ion 3.5)  have been proport i ;oned to increase

or mainta'in the more desirable species such as E, Lanata and ArtenrLsi,a

spineseens. AtrLpLer eonferti.foLia increases on overgrazed shadscale ranges

or when these ranges have been grazed dur ing the wrong season.  This species

is undesjrable because of  i ts  spines and lack of  drought  to lerance compared

to the more desirable forage species (Holmgren and Hutch' ings , 19t72). How-

ever,  i f  the improved range compos' i t ion is  to be mainta ined af ter  bond

re lease,  the  graz ing  s t ra teg ies  w i l t  need to  be  appropr ia te ly  regu la ted  by

the land management agencies or  owners.

3 .4 .5 .2 Mit igat ing Measures to be Employed to Reduce Impacts on
Vegetat ive Resources

Dis tu rbance to  vegeta t ion  w i l l  be  min imized whenever  pos-

s ib le .  The rec lamat ion  and revegeta t ion  p lans  (Sec t ion  3 .5 )  con ta in  the

major  vegetat ion mi t igat ion procedures.
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h lhen feasib le,  d is turbed areas and areas adjacent  to construct ion wi l l  be

revegetated as soon as possib le af ter  d is turbance has been completed.  Revege-

tat ion wi l l  commence in the f i rs t  appropr iate season fo l lowing s i te prepara-

t i  on .

Kaiser Steel Corporation fu11y intends to comply with the performance stand-

ards  as  they  app ly  to  so i l s ,  vegeta t ion ,  and rec lamat ion  in  th is  reg ion ;

however ,  the  app l ican t  spec i f i ca l l y  reserves  the  r igh t  to  cha l lenge any  such

law or  regu la t ion  on  proper  lega l  g rounds,  inc lud ing  present ly  app l ' i cab le

laws and regu la t ions .

3.4.5.3 Mon' i tor i  ng Procedures Reference Areas and Revegetat ion

Reference areas  w i l l  no t  be  used fo r  th is  mine .  I t  i s

current ' ly  p lanned to use basel ine data and the condi t ion of  the und' is turbed

vegetation types at the t ime of bond release for the determination of re-

vegetat ion success.  As the l i fe  of  th is  mine is  pro jected to be greater  than

40 years ,  i t  i s  d i f f i cu l t  to  know prec ise ly  what  methods  w i l l  be  used fo r  the

determinat ion of  revegetat ion success;  thereforeo def in i t ive basel ine data

was obta ined dur ing the sunsner of  l98l  (Chapter  IX) .  In 40 years '  range

s i tes  la rge ly  p re l im inary  a t  th is  t ime,  w i l l  undoubted ly  be  h igh ly  de f ined.

Knowledge of  vegetat ion in general ,  and the state-of- the-ar t  for  the deter-

mina t ion  o f  rec lamat ion  success  shou ld  be  more  h igh ly  deve loped.  Determina-

t ion  o f  revege ta t ion  success  i s  d iscussed  in  Sec t ion  9 .2 .3 .8 .

The revegetated sites wil l  be monitored on an interval recommended by DOGM-

Si tes  ad jacent  to  sur face  fac i l i t i es  wh ich  are  seeded fo r  the  l i fe  o f  the

mi ne wi I  I  not be moni tored as they w' i  I1 i  ndvi tably be di sturbed duri ng the
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3.4  Con t .

removal  of  the adjacent  fac i l i t ies when the mine

Procedures for  the moni tor ing of  rec la imed s i tes

is  c losed and abandoned.

a re  d iscussed  in  Sec t ion  9 .8 .

3 .4 .6  Pro tec t ion  o f  F ish  and  Wi ]d f  i f e

3 .4 .6 .1  Pro jec ted  Impac ts  o f  M in ing  on  F ish  and  Wi ld l i fe

Hab i ta t  loss ,  smal  I  an ima l  des t ruc t ion ,  human ac t iv ' i t y '

no ise ,  dus t  and eros ion  are  cons t ruc t ion  impacts .  A l l  except  hab i ta t  loss

and smal l  an ima l  des t ruc t ion  w i l l  con t inue dur ing  mine  opera t ion ,  bu t  they

w.i l l  be less severe. The impacts of greatest concern to Kaiser Steel are

l )  the ef fect  of  construct ion and operat ' ion of  the pre-mine coal  development

in L i t t le  park Wash on winter ing mule deer and ?)  the ef fect  of  the t rans-

portat i  on coryi dor constructi  on on breedi ng burrowi ng owl s ( and poss i  bly

black- footed ferrets)  located in the prai r ie  dog town in the bot tom area.

Ind i rec t ' impacts  a re  less  apparent  than those d iscussed above.  The loss  o f

habi tat wi I  I  i  ncrease ' inter- and ' intraspeci f  i  c competi t i  on for fewer resources

as  an imals  a re  d isp ' laced to  sumound ' ing  und is tu rbed hab i ta t .

3 .4 .6 .2  M i t iga t ing  Measures
} r | i ld l i fe

l4i t i  gati  ng measures

wi l l  be  deve loped as  mon i to r ing  da ta

to be EmPloYed to Protect Fish and

for wi nte ri ng deer and buruow'i ng owl s

become ava i lab le .

A l I  land  d is tu rbed dur ing  cons t ruc t ' ion  w i l l  be  rec la imed to  ach ieve  a  pos t -

mine  land use o f  w i ld l i fe  hab i ta t  and graz ing  land.  The s tandards  and pro-

cedures  l i s ted  under  UMC 817 .g7  and  B l7 . l11 -8 I7 .117  w i l l  be  used  to  gu ide

the reclamat ion program.
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A w. i ld l i fe  educat ion  program wi l l  be  made ava i lab le  to  a l l  m ine  personne l  .

A  he igh tened awareness  o f  w i ld l i fe  may reduce the  w i ld l i fe  loss  due to  neg l i -

gence or wanton destruct ' ion.

3 .4 .6 .3  Mon i to r ing  Procedures

Two mon i to r ing  s tud ies  w ' i l  I  be  in i t ia ted :  one to  loca te

and quanti  fy deer wi nter use of Li t t l  e Park, and another to I  ocate and

quanti  fy breed' ing burrowi ng owl s. The potenti  al exi stence of bl ack-footed

ferrets wi l l  be studied concurrent ly  w' i th  the owl  s tudy.  Other studies wi l l

be  in i t ia ted  i f  po ten t ia l  th rea ts  to  w i ld l i fe  become known.

3 .4  Con t .

Dust  suppression and erosion contro l

s t ruct ion and operat ion.  Al l  power

in a manner safe to 
' large,  

Perching

3 .4 .7

qual i  ty

rel ated

mi t ted

Chapter

A copy

measures wi l l  be conducted dur ing con-

d is t r ibu t ion  po les  w i l l  be  cons t ruc ted

b i  rds .

S ince  the  pr imary  respons ib i l i t y  fo r  oversee ing  compl iance w i th  a i r

regu la t ions  res ts  w i th  the  Utah  Bureau o f  A i r  Qua l i t y ,  a l l  j ssues

to emiss ' ions and impacts were addressed in the Not ' ice of  Intent  sub-

to  tha t  g roup.  The in fo rmat ion  d iscussed in  th is  sec t ion  and in

XI .i s summapi zed from the materi al presented i n the Noti ce of Intent '

o f  the  No t i ce  i s  inc luded  as  Append ix  l l . 7 . l  to  Chap te r  X I '

3 .4 .7 . I  p ro jec ted  Impacts  o f  Min ' ing  Opera t ions  on  A i r  Qua l  i t y

Emissions f rom the var ious sources on the Kaiser  Steel

property are not expected to exceed 250 tons/year for any pol lutant. There-

fo re  the  pro jec t  i s  no t  sub jec t  to  Prevent ion  o f  S ign i f i can t  Deter io ra t ion

(pSD)  regu la t ions .  Annua l  emiss ions  o f  par t i cu la te  and to ta l  ox ides  o f
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3.4  Con t .

n i t rogen (NOx) were est imated to be over 100 tons/year,  indicat ing that  the

project  is  considered a s igni f icant  source.  However '  s ' ince the NOz component

o f  the  ox ' ides  o f  n i t rogen,  the  regu la ted  po1 lu tan t ,  i s  un l i ke ly  to  be  in

excess of  100 tons/year,  the Kaiser  Steel  fac i l i ty  was only considered to be

a major  source for  the tota l  suspended part ' ic les,  most  of  which resul t  f rom

fug i t i ve  emiss ions  f rom the  proposed mine fac iJ i t ies .

In  o rder  to  eva lua te  the  impact  o f  fug i t i ve  par t i c les ,  a  mu l t i source  Gauss ian

d' ispers ion model  was used to s imulate a i r  qual  i ty  impacts.  The model  ,  PAL,

calculates concentrat ions at  speci f ied receptors using emissions est imates

from point ,  area and J ine sources.  l , la ior  point  sources wi l l  be a surge coal

p i1e ,  a  ro ta ry  coa l  b reaker  and  the  coa l  p i l e  a t  the  ra i l ' l oad ing  fac i l i t y '

Emiss ions  f rom a  breaker  re fuse  d isposa l  s i te  and fug i t i ve  and veh icu la r

emissions on an access road were a lso considered as area and l ine sources for

s imu la t ions .  For  the  purposes  o f  th is  eva lua t ionn receptors  were  spaced a t

one k ' i lometer intervals and worst  case meteorology condi t ions were assumed'

The calculat ions were performed to est imate peak Z4-hour average TSP con-

centrat ions for  compar ison wi th PSD Class I I  increments and Nat ional  Ambient

Air  Qual i ty  Standards.  These s imulat ions were carr ied out  for  the maximum

product ion  year  when fug i t i ve  dus t  emiss ions  wou ld  be  grea tes t .  In  add i t ion ,

s imulat ions were made incorporat ing several  conservat ive assumpt ions such as

the  use  o f  max imum da i ly  emiss ions  fo r  wors t  case meteoro log ica l  cond i t ions

which  wou ld  most  typ ica l l y  occur  a t  n igh t  dur ing  reduced mine opera t ions '

These assumpt ' ions are provided in the appended Not ice of  Intent  (Appendix

l l .7 . l ) .

I I I  48



o 3 .4  Cont .

H' ighest  s imulated impact  values were found to occur wi th e i ther  east  or  west

winds.  Under these condi t ions the major  sources are a l igned wi th the wind

and the i r  e f fec ts  a re  super imposed.  F igures  I I I -3  and I I I -4  a re  p lo ts  o f  the

predicted 24-hour TSP concentrat ion pat terns (expressed in pgm-3) for  east

and west  winds.  These worst  case est imates can be compared to the fo l towing

par t i cu la te  concent ra t ion  I  im i ts  :

conc err tra t i o!_l pgql,

PSD Class  I I  Inc rement
Nat ional  Ambient  Ai r

Qual  i ty  Standards

37

260

19

75

Areas of predicted impact in excess of the 37 pgm-3 are indicated in the two

f igures but  are l imi ted to an approximately one square k i lometer  area in the

v ' i c jn i ty  o f  the  coa l  p i ' l es .  Such peaks  are  typ ica ' l  o f  ca lcu la t ions  f rom ground

level  sources s ince the mode' l  predicts concentrat ions approaching the emission

rate as the distance from receptor to source becomes sma'l l .

The important  point  is  that ,  for  d is tance beyond approximately one k i lometer

from the major sources, neither of the Z4-hour concentrat ion l imits is expec-

ted to be exceeded under the worst  case condi t ions s imulated.

Model  calculat ions for  annual  concentrat ions coulC not  be performed because

of the I ack of meteorol ogi cal data. However, the Envi ronmental Protecti  on

Agency ,  in  i t s  user 's  gu ide  to  the  Va l ley  mode l  (a  mode l  s im i la r  to  the  one

used here)  suggests that ,  for  iso lated sources,  compl  iance wi th l4-hour

s tandards  under  wors t  case cond i t ions  typ ica l l y  imp l ies  compl iance w i th  the

annual  s tandards.  Since peak 24-hour average concentrat ions were est imated
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3.4  Con t .

to be less than 2A pgm-3 beyond three k i lometers of  the source,  the annual

pSD increment of  19 pgm-3 wi l l  be preserved.  The Z4-hour maximum of  90 Pgm-3

w'i  th i  n the three ki I  ometer area , when averaged over a year and wei ghted by a

typi ca1 f requency of occurrence of wi nd di rect i  on pattern s OA'207" for any

d ' i rec t ion) ,  wou ld  t rans la te  in to  an  average annua l  concent ra t ion  o f  9 - lB  $9m-3,

wh ich  a lso  conf i rms compl iance w i th  PSD s tandards .

3.4 .7 .? f , l i  t i  gat ' ing Measures to be Empl oyed to Control Ai r Pol I  utants

Most  of  the measures designed to reduce part ' icu late emis-

s ions  fo r  th is  p ro jec t  a re  cons ' idered  to  be  Bes t  Ava i lab te  Cont ro l  Techno logy

(BACT).  A summary of  the major  sources of  emissions,  the contro l  measures

to  be  app l ied ,  and es t jmated cont ro l  e f f i c ienc ies  in  reduc ing  par t i cu la te

concent ra t ions  are  presented  in  Tab le  I I I -2 .  Th is  in fo rmat ion  app l ies  to  the

year of  maximum coal  product ion.

3 .4  .7  .3  A i  r  Qua l  i  t y  Mon i  to r i  ng  P l  ans

Since emiss ions  are  no t  p red ic ted  to  exceed the  PSD

I jm i t  o f  250  tons /year ,  no  a j r  qua f i t y  mon j to r ing  j s  requ i red  by  the  Bureau

of  Ai  r  Qual  i  ty .  Cl  ' imato ' logi  cal  mon j  tor ing of  prec ' ip i  tat i  on,  us i  ng a wei  gh-

ing  bucket  gage,  and tempera ture  and re la t i ve  humid i ty ,  us ing  a  hygro ther -

mograph,  i s  be ing  conducted  a t  a  loca t ion  near  the  breaker  re fuse  p i1e .

3 .4 .8  Subs idence  Cont ro l  P lan

Subs idence is  expec ted  over  the  major i t y  o f  the  permi t  a rea  except

fo r  the  L i t t le  Park  l , lash  and the  area  a long the  c l i f f  face .  There  are  no

bu i ld ' ings  or  s t ruc tu res  in  the  area  tha t  cou ld  be  a f fec ted  by  any  subs i -

dence .  Subs idence  con t ro l  and  mon i to r ing  i s  d iscussed  ex tens iVe ly  jn

Chapte r  X I I  o f  th i s  permi t  app l i ca t ion .
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3.4  Con t .

3 .4 .8 . . |  Pro jec ted  Impacts  o f  Subs idence

No maior  impacts of  subsidence to the sur face caused by

the underground mining methods proposed dur ing the permit  term are ant ic ipated.

The coal seam is approximately 6r, feet thick, and the depth of cover ranges fron

100 feet to approximately 825 feet. The rocks overlaying the coal seam are sand-

stones and mudstones with some thin bands of coal. Due to the strength of the

overburden, ful l  searn height subsidence can be expected in areas of shal low

cover  bu t  s r ibs idence w i l l  decrease as  cover  depth  inc reases .

In  add i t ion ,  there  may be  sur face  express ions  o f  tens ion  c racks  and f i ssures .

L i t t le  Park  ldash w i l l  be  mon i to red  fo r  any  ind ica t ion  o f  these e f fec ts 'due to

subs  i  dence.

3 .4 .8 .2  Cont ro l  Measures  to  Mi  t i  ga te

The mine has  been des igned to

to  subs idence.  Bar r ie rs  have been inc luded in

Park h lash,  property boundar ies and the outcrop.

in  Sec t ion  3 .3 .2 .  No  e f fec ts  to  the  qua l i t y  o f

Impacts

min imize  sur face  e f fec ts  due

the  des ign  to  p ro tec t  the  L i t t le

These bar r ie rs  a re  d iscussed

the land resources are expected.

3.4.8.3 Mon'i tor ing Procedures to Measure Projected Impacts and Controis

Lit t le Park Nash wil l  be monitored. A subsidence monitoring

p lan  is  p resented  . in  Chapter  X I I ,  Sec t ion  12 .4 .4  o f  th is  permi t  app l i ca t ion .
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3.4  Con t .

3 .4 .9  ldas te  D i  sposa l  p l  ans

Indus t r ia l  was te  and coarse  re fuse  w i l l  be  genera ted  by  the  pro jec t .

Indus t r ia l  was te  w i l l  be  t rucked to  the  Sunnys ide-East  Carbon landf i l l  fo r

d isposa l .  Coarse  re fuse  w i l l  be  d isposed  o f  on -s i te  as  ind ica ted  on  P la tes

I I I -10  and  I I I - lB .  The  rna te r ia l  w i l l  be  compac ted  in  l i f t s  and  the  toe  o f

the s lope covered wi th topsoi l  and revegetated.

3-4 .9 .  i  Pro jec ted  Impacts  o f  D ' i sposa l  Areas  on  the  Env i ronment

Compact ion ,  rep lacement  o f  topso i l ,  and  revegeta t ion  w i l l

iso late the coarse refuse f rom the env ' i ronment.  Drainage f rom the d isposal

area wi l l  be t rapped by a sedimentat ion pond,  keeping the runof f  out  of  the

surface water  system. Impact  on the envi ronment is  expected to be minimal .

3.4 .9 .2 Contro l  Measures to M. i t i  gate Impacts

cont ro l  measures  w i l l  be  compact ion ,  revegeta t ion ,  and

iso la t ion  f rom sur face  water  runof f .
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3.5  Rec lamat ion  P lan

The rec lamat ion  p lan  has  been care fu l l y  des igned to  be  capab le  o f  rees tab l i sh-

ing seral  p lant  communi t ies which have the potent ' ia l  to  develop,  through the

means o f  so i l -p1ant -an ima l  success ion ,  in to  commurr i t ies  capab le  o f  suppor t ing

the  proposed pos tm' ine  land-uses  o f  w i ld l i fe  hab i ta t ,  l i ves tock  graz ' ing  and

recreat i  on .

3.5.  1 Contemporaneous Reclamat ion

As the  l j fe  o f  th is  p roposed mine is  very  1ong,  rec lamat ion  ad jacent

to  d is tu rbances  wh ich  rema ' in  fo r  the  l i fe  o f  the  mine  is  espec ia l l y  impor tan t

and w i l l  be  emphas ized.  A l l  a reas  d is tu rbed by  cons t ruc t ion  w i l l  be  revege-

ta ted  in  the  f i rs t  appropr ia te  season fo l low ing  the  comple t ion  o f  cons t ruc t ion

and after they have been prepared for revegetation.

Temporary fac i l ' i t ies which have been abandoned and removed wi l l  be revegetated

in  the  f i rs t  p roper  season fo l low ing  comple t ion  o f  p repara t ion  fo r  seed ing .

Otherw ise ,  the  major i t y  o f  rec lamat ion  w i l l  no t  occur  un t i l  the  c losure  and

abandonment  o f  the  mine  i t se l f .

3 .5 .2  So i  I  Remova l  and Storage

Topsoi 1 w' i  I  I  be removed and

topsoi  1 removal  and storage plan ' is

stored pr . ior  to d is turbance.  A deta i  led

presented  in  Sec t ion  8 .7 .

3 .5 .3  F ina l  Abandonment

f i l l ed ,

f i r s t  50

3.5 .3 . . |  Sea l ing  o f  M ine

Shaf t  open ings

such  f i l l i ng  sha l l  be  fo r

feet from the bottom of

0pen i  ngs

sha l l  be  e f fec t i ve ly

the ent i re depth of

the  coa lbed ,  the  f i l l

capped or  f i  I  I  ed .  I f

the shaf t .  For  the

sha l  I  cons ' i s t  o f
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3.5  Con t .

noncombus t ib le  mate r ia l .  I f  capped ,  the  cap  sha l l  cons is t  o f  a  s i x - inch  th ick

concre te  cap or  o ther  equ iva len t  means.  Caps sha l l  be  equ ipped w i th  a  vent

p ipe  a t  leas t  two inches  in  d iameter  ex tend ing  fo r  a  d is tance o f  a t  leas t  15

feet  above the sur face of  the shaf t .

S lope  o r  d r i f t  open ings  requ i red  to  be  sea led  sha l l  be  sea led  w i th  so l id ,

subs tan t ia l ,  noncombus t ib le  mate r ia l  such  as  concre te  b locks ,  b r i cks ,  0 r  t i l e

or  sha l l  be  comp' le te ly  f i l l ed  w i th  noncombust ib le  mater ia l  fo r  a  d is tance o f

a t  leas t  ?5  fee t  in to  such open ings .

The plugging and management of  dr i l l  holes wi l l  adhere to the procedures

s t ' ipu la ted  by  the  usGS as  de ta i led  in  Append ix  3 .7 .1  .

3 .5 .3 .2  Remova l  o f  Sur face  St ruc tures

(a)  A t  the  conc lus ion  o f  min ing ,  in  approx imate ly  40  years ,  d l l  sur face

s t ruc tureso ds  now p lanned,  w i l l  be  d ismant led ,  removed and the  land graded

to  b lend w i th  the  sur round ing  areas .

(b )  0u t l y ing  fac i l i t i es  inc lud ing  por ta ls ,  ven t i l a t ion  sha f ts ,  subs ta t ions ,

s t ruc tu res ,  equ ipment  and mater ia l  s to rage area ,  power  t ransmiss ion  l ines ,

and un i t  t ra in  loadout  w i l l  be  d ismant led ,  removed,  sea led  i f  necessary ,

and graded.

(c )  Coa l  re fuse  and  indus t r ia l  was te  d isposa l  fac i l i t i es  w i l l  be  in  a reas

approved by I ' ISHA and the Utah State Department of Health. During the period

the  d isposa l  s i tes  a re  be ing  ac t ive ly  used,  they  w i l l  con form to  app l i cab le

s ta te  regu la t ions  such as  degree o f  s1ope,  compact ion ,  coverage w i th  iner t

mater ia l  and hydro log ic  p ro tec t ion .  Upon comple t ion  o f  min ing  ac t iv i t y ,
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3.5  Con t .

these areas  w i l l  be  scar i f ied ,  covered w i th  topso i l

por t ing  p lan t  l i fe ,  and revegeta ted .

Anci l  l  ary areas such as roads and borow pi ts wi l  l

revegetated.

or  a  so i l  capab le  o f  sup-

be graded,  contoured and

(d)  I t  i s  an t jc ipa ted  some roads  w i l l  be  le f t  to  p rov ide  access  fo r  g raz ing

and recrea t ion  ac t iv i t ies .  Those roads  no t  Ie f t  fo r  fu tu re  use  w i l l  be  con-

toured,  the soi l  rep ' laced,  and the areas revegetated.

3 .5 .3 .3  D ' i spos t ion  o f  Ponds  and  D ivers jons

(a)  Sed imenta t ion  Ponds:  I t  i s  p roposed to  leave some sed imenta t ion  and

erosion contro l  ponds for  I  ivestock and wi l  d l  i  fe  water ing use upon complet ' ion

o f  m ' in ing .  Reten t ion  o f  such fac i l i t i es  w ' i  t l  be  dec ided on  a  s i te  spec i f i c

bas is  in  consu l ta t ion  w i th  D0GM personne l .

Should any sediment contro l  ponds be no longer needed when reclamat ion of  the

d is tu rbed area  is  comple ted ,  they  w i l l  be  f i l l ed ,  con toured,  covered w i th

so i l ,  and  revege ta ted .

(b )  D ive rs ions :  D ' i ve rs ion  s t ruc tu res  w i l l  be  rec la imed in  comp l iance  w i th

performance standards when they have served their purpose.

3 .5 .4 Backf  i  I  I  i  ng and Grad' ing Pl  ans

3 .5 .4 .  I  Recon tour ing

Recontour ing is  not  a major  factor  for  underground mines

because o f  the  re la t i ve ly  smal l  ex ten t  o f  sur face  d is tu rbance.  Grad ing  p lans

intend to create f inal  contours approximately to those of  the pre-mine land-

scape .
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3.5  Con t .

The pos tmine  landscape and so i l  red is t r ibu t ion  and s tab i l i za t ion  are  d ' i scussed

in  Chap te r  V I I I .

Grad ing  sha l l  be  in  accordance w i th  UMC Bl7 .10 l  th rough 817. . |05 ;  however ,  a

par t ia l  var iance f rom requ i rement  8 . |7 . . |06  is  necess i ta ted  a t  th is  p roposed

m' ine  loca t ion  fo r  those areas  be low the  c l i f f s .  As  descr ibed in  Sec t ions  8 .3

and 8 .9 ,  the  so ' i l s  and geo log ic  s t ruc tu re  o f  the  area  are  present ly  undergo ing

mass erosion and wast ing.  The potent ' ia1 for  mulching to prevent  th is  f rom

occur r ing  in  the  smal l  rec la imed s i tes  sur rounded by  vas t ly  e rod ing  areas

is  d iscussed  in  Sec t ion  8 .9 .  Pho tograph  I I I -3  i l l us t ra ted  the  gu11y  pa t te rns

typical  of  par t  of  the permit  area.  Ri l l  pat terns too smal l  to  see on the

photograph are  descr ibed in  Sec t ion  8 .3 .

Sec t ion  B l6 . l06  requ i res  a l l  r i l l s  and  gu ' l  l i es  g rea te r  than  n ine  inches  deep

to  be  f i l l ed  and revegeta ted ,  J€ t  economic  p rac t ica l ' i t y ,  the  laws o f  geo logy

and so i l  deve lopment  l im i t  the  feas ib i l i t y  o f  th is  requ i rement .  To  a t tempt

to  p revent  the  rees tab l i shment  o f  the  na tura l  r i l l  and  gu11y pa t te rns  wou ld

requ i re  enormous d ivers ion  d i tches  across  the  a l luv ia l  fans  uph i l l  f rom

revegeta ted  s i tes .  Prevent ing  the  rees tab l i shment  o f  na tura l  d ra inage

pat terns on the revegetated s i tes would create an anomalous physiognomy

fore ign  to  th is  reg ion .

Th is  p lan  fo r  g rad ing  proposes  to  regrade and revegeta te  on ly  those r i l l s

o r  gu l l ies  wh ich  may devas ta te  revegeta t ion  e f fo r ts  and no t  those r i l l s  o r

gu l l i es  wh ich  fo rm in  the  p rocess  o f  rees tab l i sh ing  p reex is t ing  pa t te rns .

As  no  topso i l  w i l l  be  used to  cover  a reas  or ig ina l ' l y  compr ised o f  Mancos

Shale,  specia ' l  care w' i l l  be taken in regrading to deeply cover any areas
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3.5  Con t .

contaminated by coal  as th ' is  mater^ iaI  creates addi t ional  water  repel  lency

character is t ics ( t ' l iyamoto et  d l  .  ,  lg77) .

3 .5 .4  .2 Removal or Reducti on of H i ghwa'l I s

There wi I I be no hi ghwal 1 s created from thi s operati on .

3 .5 .4 .3 Terracing and Erosion Contro l

Terracing for  erosion contro l  wi l l  be done at  the coarse

area  (P ta te  I I I - . |8 ,  shee ts  I  and  2 ) .refuse d isposal
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3.5  Con t .

3 .5 .  4 .4 .  So i I  Red is t r ibu t ion  and  S tab i l i za t ion

A deta i led  so i l  red is t r ibu t ion  p lan  is  p resented  in  Sec t ion

B.B.  The genera l  in ten t ion  o f  the  p lan  is  to  recons t ruc t  s i tes  s imi la r  to

the  pre-min ing  landscape.  The areas  to  be  d is tu rbed are  usua l ]y  smal l .  For

the  purpose o f  aes the t ics ,  pos tmine  land uses ,  and management ,  the  bes t  p lan

is to b lend the d isturbed areas into the immediate ly adjacent  s ' i tes.  When

the d ' i s tu rbed s i te  i s  made in  an  i r regu la r  pa t te rn ,  the , 'edge e f fec t , ,can  be

increased,  improv ing  the  s i te  fo r  some spec ies  o f  w i ld l i fe  (Thomas e t  d l . ,
. |979).  

Si te improvements:  can a lso be expected to resul t  f rom revegetat ion

wi th  a  mix tu re  o f  spec ies  o f  super io r  compos i t ion .

The subsoi l  s t rata may be r ipped pr ior  to the p ' lacement of  the A hor izon to

reduce compaction and improve i  nf i  l  trat ion which i  s general 1y poorin most

o f  the  so i l s  to  be  d is tu rbed.

The red is t r ibu ted  so i l s  w i l l  be  seeded and mulched immedia te ly  a f te r  p repara-

t ' ion to assure stabi  I  i  zat i  on.  Thi  s  procedure wi  t  1 a l  so mi  n imi  ze the oppor-

tuni ty  for  inadvertent  soi l  losses which may resul t  f rom wind or  water

eros ion  pr io r  to  seed ing .

3 .5 .5 .  Revege ta t ion  p lan

This revegetat ion p lan has been draf ted so that  Kaiser  Steel  Corpora-

t ' ion wi l l  meet  the minimum requirements of  the Permanent  Performance Standards

fo r  revege ta t ion  U Iv IC  B l6 . l1 l -B l  6 . l l 7  and  8 . |6 .97 .  The  p r imary  pos tmine  land

uses  are  to  be  graz ing  land fo r  ca t t le ,  horses  and w i ld l i fe  hab i ta t .  For

purposes  o f  p lan t  spec ies  se lec t ion ,  emphas is  has  been p laced on  the  hab i ta t

requ i rements  o f  deer ,  ca t t le ,  an te ' lope ,  pFd i r ie  dogs  and bur rowing  owls .
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3.5  Con t .

For  purposes  o f  p ' lann ing ,  i t  w i l l  be  assumed tha t ' i f  the  major  hab i ta t  requ i re -

ments  a re  met  fo r  p ra i r ie  dogs ,  the  major  requ i rements  w i l l  a lso  be  sa t is f ied

for  the burrowing ov ' t l .

Each d is tu rbed area  w i l l  be  p ' lan ted  w i th  a  mix tu re  o f  p lan t  spec ies  des igned

to  es tab l i sh  sera l  communi t ' ies  capab le  o f  deve lop ing  by  means o f  p lan t  suc-

cess ion  in to  communi t ies  s imi la r  to  those represented  on  the  unmined s i te .

However,  for  those pre-mine commun' i t ies which are in a state of  d isc l imax or

retrogressive succession,  such as the sagebrush type,  where the good forage

grasses  have been rep laced by  annua l  spec ies  (Sec t ion  9 .3 ) ,  perenn ia l  fo rage

species wi l l  be p lanted in an at tempt to br ing the communi ty to a h igher level

of  secondary succession.

The resul ts  of  revegetat ion may be expected in many instances to improve the

cur ren t  range cond i t ion  by  improv ing  the  quant i t y  and d ivers i ty  o f  perenn ia l

warm and cool  season forage grasses on s i tes both above and below the c l i f fs .

3 .5 .5 . . |  So i l  p repara t ion

Any necessary soi l  nutr ients as may be indicated by soi l

tes t ing  and /o r  come la t ion  and  f ie ld  ca l ib ra t ions  w i l l  be  sp read  on  the  so i l

sur face pr ior  to p lant ' ing.  There is  current ly  much controversy concerning

the  use o f  fe r t i l i ze rs .  Most  na t ive  spec ies  be ing  used are  undoubted ' l y

adapted  to  lower  requ i rements  fo r  n i t rogen and phosphorous  (Sec t ion  9 .7 ) .

Unfor tunate ly ,  more  so i l  tes t  cor re la t ions  have been done fo r  agr icu l tu ra l

c rops  than fo r  agronomic  spec ies .

Pl anti  ng wi I  I  be done i  nunedi ately fol I  owi ng topsoi 1 redi str i  butibn and ppior

to  the  fo rmat ion  o f  any  so i l  c rus ts .  D isk ing  o f  topso i l  w i l l  no t  be  prac t ica l

I I I  63



3.5  Con t .

in  most  cases e i ther  because of

rock iness  ' in  many o f  the  so i l s .

p r io r  to  topso i l  p lacement .

the  th inness  o f  the  topso i l  o r  the  re la t i ve

However,  the subsoi l  may be d isked or  r ipped

be

the

The use of  rocky soi l  wi l l  b ;  an advantage in most  cases because the stones

create  mic ros i tes  more  su i tab le  to  the  es tab l i shment  o f  p lan ts ,  and are  he lp -

fu l  as  water  harves t ing  mechan isms (Evans and Young,1972;  Har th i l l  and  l4cKe l l ,

1979) .  In  New Mex ico  the .use  o f  rock  topso i l  as  a  mulch  has  a lso  been suc-

cessfu l  ( t ,Jo l  fe,  l98l  )  .

3 .5 .5 .2  Seed ing  and  Transp lan t ing

Seed ing  -  The pos tmine  land uses  o f  g raz ing  land and w i ld -

l i fe  habi tat  d ic tate the need to use species important  for  the forage and

hab i ta t  requ i rements  o f  the  major  spec ies  us ing  the  land.  The se lec t ion  o f

p ' l  ant  speci  es was based pr i  mar i ' ly  upon commerci  a l  avai  I  abi  1 i  ty ,  adaptabi  I  i  ty

to  the  l im i ta t ions  inherent  in  the  so i l so  impor tance fo r  use  on  graz ing  land

and  use  fo r  w i ld l i f e  hab i ta t .

In  o rder  to  es tab l i sh  a  d iverse ,  e f fec t i ve  cover  o f  vegeta t ion ,  severa l  d i f -

fe ren t  seed mix tu res  have been deve loped (Tab les  I I I -3  th rough I I I -B) .

Al l  species chosen present ly  occur at  the minesi tes and are found

va luab le  fo r  suppor t ing  the  pos tmine  land uses .  The fo rage va lue

spec ies  to  be  p lan ted  i s  shown in  Sec t ion  9 .7 .

to

of

The species to be seeded are general ly  nat ive to the state.  They have been

der ived  f ro rn  ex is t ing  p lan t  comnun i t ies  and f rom var ious  I i te ra tu re  sources .

Ava i lab i l i t ' i es  were  ascer ta ined f rom the  Nat ive  P lan ts  Nursery  Index  ( t lo l fe ,

1979) and through research agencies such as the SCS.

I I I  64



Tab le  I I I  3 Seed mix for the artemisia (sagebrush) vegetation type on
the  South  Lease,  Utah

P lan t  Spec ies Percent of
M ix

Number Seeds/
Pound -3i:)1, BroadcaSt

Rate/Ato

Shrubs

Artemisia noua

A. tyLdentata

Atripler caneseens

A, eoruugata

Eurotia Lartata

Forbs

Achi,LLea Lanulosa

AstragaLus eieer

Gilia aggnegata

Hedysarwt boreale

Linwn Leuisii

Penstemon subglaber

Sphaeraleea eoeeinea

Grasses

Agr.opyron snithii

A. spicatum

A. tnaehyeauLum

BouteLoua graeilis

ELymus salina

?r,y zopsis hymenoides

Poa secunda

Sp orobo Lus eryptandnts

Stipa eomata

.oo
T

T

1.5

*T

5

T

T

t0

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

2 ,57;,000
T
T

. l50,000

1. |0 ,000

1 . l7 ,000
. |  
60,000

7l  2 ,000
unknown#

235 , ooo
un known#

5 ,298,000
I  I  5 ,000

( .06) .25r

T

T

2.2

3

3

I

.25

.75

(.oo).zs
2

10

10

5

5

35

5

5

5

5

2

2

.75

. . |5

.5

.04

t

*T = Trace amount

# = Kaiser  Steel  Corporat ion is  work ing on the deve' lopment of  seed sources

0 = Pure l ive seed pounds
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Tab le  I I I  4 Seed mix for the Atripleu-Artemisia*Hilaria vegetation type
a t  t he  Sou th  Leaseo  U tah .

Plant  Spec ies Percc., I  of
l'li x

Number Seeds/
Pound -3il)l' B roadca s t

Ra te/R0

Shr ubs

Artemisia spineseens 20
Att'in\en eonfertifoLia Z0

A. euneata 5
Chny sothonnus uiseidiflonts I 0
Ephedra tcnreyarta 5
&potia Lanata

Forbs

#
65 ,000
30 ,300

890 ,000

1 50 ,000

712 ,A00

I 59,000
235 ,000

5 ,?gg,000

6.7
3.6
2.5

2.5

l0
5.4

3.7

2.2

A s tnagalus as elepiadoide s

Eriogont^rn infLatwn

Spltaeraleea eoeeinea

5. LeptopVtyLLa

,5. paruifolia

Grasses

Bouteloua graeilis

B. ht-rsuta

Hilaria jonesii

Onyzopsis hymenoides

Sponobolus eryptandmts

l0

*T

T
T
T
T

T

T

T

T

T

T
T
T
T
T

5

T

I5

5

5

.2
T
2
.5

.04

.4
T
3

.75

.03

*T=
I
It

G=

Trace amount

Kai ser Steel Corporati  on
Pure l ive seed pounds

i s work' ing on the devel opment of seed sources
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Tab le  I I I  5 Seed mix for Atriplen-Astragalus vegetation type on the
South  Lease,  Utah ,

Pl ant Speci es Percent of
M ix

Number Seeds/
Pound -3[:]1, Broadca St

RateTnLd

Shrubs

Arternesia spineseens l0

AtrLpLe* eonfentifoli.a l0

A. eorruqata

A. euneata

A. gardneri.

Chry s o thqrmus vi s eidiflon ous

Ephedra torreyana *T

Eltrotia Tnrtata

Forbs

20

A s trag alus as c LeP i-ado ide sT

Eviogonum inflatwn

SphaeraLcea eoceinea

Toutnsendi.a inearta

Grasses

5

5

l0

#
6 5 ,000

l oo ,9o0
30,300

1 1  0 ,000
890,000

I 50 ,000

1 59 ,000
235,000

5 ,298 , 000

3.4
I

3 .6
2

. \2
T
3

?.7

.5

.04 /  .25

.5
1 .6
5.4
3

. . l8

T
4.4

.4 .1
1.0

.06/  .?5

T

T

T

20

5
10

T

T

T

T

T

T

T

T

HiLarLa ionesi't)

7ryzopsis hymenoides

SporoboLus enyPtutdtus

*T

#
0

= Trace amount
= Kaiser  Steel  Corporat ion
= Pure 1 ive seed pounds

is work ing on the development of  seed sources
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Tab le  I I I  6 Seed mix for Atr iplen-Badland on the South Lease, Utah'

P lan t  Spec ies Percent of
M ix

Number Seeds/
Pound -3[]]l' Broadca s t

Rate/A@

Shrubs

Artemisia spineseens

Atriplec eaneseens

Ai eorm'tgata

A. euneata

A. gandneni.

Cereoearpus intnteahts

Etsoti.a Lanata

Forbs

Bouteloua graeilis

B. hirsuta

Hilaria jonesii

Aryzopsis hymenoides

Sponobolus cryptandmts

Astragalus aseLepiadoides T

fuiogonlrn gordonii

E. infLatum

Sphaeraleea eoeeinea

Grasses

l5
5

10
l0
5

T*
20

T
T
T

5

T

t0
t0
t0

#
30,000

I  00,900
30 ,300

.|  1 0,000

r so, ooo

7l  2 ,000
T

I  59,000

235 ,000
5 ,298,000

3.6
2.2
7
t
T
3

.15

T

I  .4

I

.1

T

T

T

T

T

T

T

T

5.4
3.2

I  0 .8
3
T

4.4

.25
T
2
3
.3

*T = Trace amount

# = Kaiser  Steel  Corporat ion

@ = Pure I ive seed pounds

is work ing the development of  seed sources
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Tab le  I I I  7 Seed mi x for
t.ypes on the

the pinus-Junipemts and Junipemts vegetation
Sou th  Lease ,  U tah .

Plant  Species Percent of
M ix

Number Seeds/
Pound -3il)1. Broadcast

Rate/A@

Sh rubs

Artemisia noua

Cereoearyus intrieatus

C. Ledt folius

C. montanus

Ephedna toreeyana

E. ut ridi.s

Forbs

Aehil lea Tnnulosa

Gilia aggregata

Hedysannn boreale

Maehaenanthera toneeti folia

5
T*
q
5
T
T

T
T
T

T
T

I

2

.6

T
T
T

907 ,000

5 l ,900

59 ,000

712,000

#
#
#

235 ,000
#

5 ,2gg,000

.12

T
2.1
1.9

T
T

T
T
T
T
T

. '18

T
3. . |5

.  2 .8

T
T

Penstemon sfrglagen

Gra s  ses

Boute\oua gnaeil is
B. hirsuta

Elynus salina

KoeLeria eristata

OrVzopsis hynenoides

Poa secunda

Sporobolus etgptandnts

T

20
t0
30
5

l0

5
5 .0? .03

*T = Trace amount

#  =  Ka iser  S tee l  Corpora t ion  is  work ing  on  the  deve lopment  o f  seed sources
@ = Pure  l i ve  seed pounds
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Tab le  I I I  I Seed mixes for sediment control structures on the
South Lease, Utah

Plan t  Spec ies Percent of
M ix

Number Seeds/
Pound

Broadca s toRate
PLS#/A'-

Agropgron spieatwn 50

BouteLoLm graciLis I 0

Elymus salina 30

}ryzopsis hymenoides 1 0

Atriplet eonfertifolia 20

Above the Cl i ffs

I I 7 ,000

71 2 ,000

un known

235,000

Bel ow the Cl i ffs

65 ,000

30 ,300

1 59 ,000

I  3 .96

.5

6.c
. | . 5

Atripler etnteata

Hilaria jonesii

30

50

10

3?

l0

@ PLS = Pure L ive Seed
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3.5  Cont .

The species to be seeded comprise both wann and cooi season perennials. Few

of the forbs are conrnercial ly avai lable. The majori ty of annuals that are

present in the pre-mine vegetation are weedy increasers or pioneer species.

These wil l  not be seeded since they are amply ssl f-perpetuati  ng when suitable

habltat is present. Addit ional ly many species, such as Halogeton gloneratus

are  undes i rab l  e .  (Photograph I I I -4 ) ,

The seed mixtures may vary year to year depending upon seed avai labi l  i ty and

the corrnercial development of new species. Research concerning the adapt-

ab i l i t y  o f  na t ive  spec ies  is  cur ren t ly  be ing  deve loped in  coopera t ion  w i th  the

loca l  U.S.  So i l  Conserva t ion  P lan t  Mater ia ls  Center .

The amounts of seed to be planted wil l  vary depending on the planting method

to be used and the percent germination and purity of the seed. I f  the seed

is to be dri l led, an amount equal to two t imes the normal rate for range re-

seeding is to be used. I f  the seed is to be broadcast, three t imes the novmal

rate wil l  be used. These rates are based upon the recommended rates for

cri t ical areas (Merkel and Herbel ,  1973; EPA, 
. l975). 

These rates may be ad-

justed based on site specif ic experience.

Some plant materials necessary for use in revegetation are currently not

cormercial ly avai lable. Kaiser Steei Corporation has inst igated procedures

with the SCS and private growers to develop seed sources for some of the species

for which seed or stock is not avai lable. 0ther forb and shrub seed wil l  be

hand-col lected from the site as the areas to be seeded are not general ly large

and only small  amounts of seed are needed.
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3.5  Cont .

Photograph I I  I  -4. Invas i  on of overgrazed
range bY HaLogeton glomeratl'Ls,
and poi  sonous sPeci  es.

and di sturbed
an unpa la tab le
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3.5  Con t .

T ransp lan t ing  -

therefore use of

in  mos t  cases .

Most  of  the areas

na tu ra l  i nvas ion

to

of

be d is tu rbed  a re  re la t i ve ly  sma l l  i n  a rea ,

coniferous species may be depended upon

As most  of  the

not  in tended to

fo r  t ransp lan ts

bas is .  Numbers

in  Tab le  I I I -9 .

shrubs (atr ip ler  species)  are

use many t ransplantso except

o f  t rees  and shrubs  w i l l  be

of  t ransplants per  acre for

eas i l y  es tab l  i shed

above  the  c l i f f s .

determined on a s i te

each vegetation type

by  seed ,  i t  i s

Areas sel ected

spec i  f i  c

are presented

l4e thods  o f  seed ing  and t ransp lan t ing  are  d iscussed in  Sec t ion

3  .  5 .  5 .3  Mu l  ch i  ng

Al l  reseeded areas  w i l t  be  mulched

germinat ion ,  improve ground mois tu re  and reduce so i l

pr imary method to be used for  mulching seeded areas

to  reduce eros ion ,  inc rease

surface temperatures.  The

is  p lanned to  be  an
application of native hay, nonnarry appried with a brower at the rate of about
two tons per acre. The hay wiir either.be c.imped or sprayed with an apprication
of  wood f iber  and a l iqu id  tack i i ie r .

This method of mulching has proven successfur at the york canyon Mine for
ob ta in inq  germinat ion  and es tabr ishment  and prevent ing  any  major  e ros ion .

Under  th is  t rea tment  3 -4  inches  o f  p rec ip i ta t ion  dur ing  the  growing  season

were  adequate  fo r  p lan t  es tab l i shment  w i thout  i r r iga t ion  ( t , lo l fe ,  lgS i ) .

Ju te  mat t ing  or  exce ls io r  b lankets  may be  used to  t rea t  loca l  i zed  t roub le  a reas .

Where  rock  occurs  na tura l  1y  in  the

poss ib le  w i th in  the  I im i ta t ions  o f

topso i l ,  i t  w i l l  be  re ta ined  as  much  as

the  equ ipment .  The  rock ie r  so i l s  w i l l  be
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Tab le  I I I  9 Tree Stocking Rates*

Vegetation TYpe Spec' ies Number/Acre

Junipemts sauannah

Pinus-Junipemts

Cl i  f fbottom

Pinus-Juni,perus

C'l i fftop

Jtmiperus osteosPenna

Pinus edulis

Junip em,ts o steo sP enna,

Pinus edulis

Juniperus osteosPenna

Pinus edulis

30
1

24
3B

. l50

98

*  =  L ive  s tock

I I I  74



3.5  Con t .

rep laced on  s lopes  and in  hab i ta t  t ypes  s imi la r  to  the i r  o r ig in  when poss ib le .

0n  BNE2 so i l s ,  bou lders  may a lso  be  p laced on  the  sur face  fo r  w i ld l i fe  cover .

Some exper imentat ion concerning mulch t reatments may be used on in i t ia l ,  temp-

orar i  1y revegetated s i  tes.  Add' i t i  onal  ly ,  a 1 i  terature study concerni  ng the

importance and use of  an a lgae crust  for  purposes of  erosion contro l  and

n i t rogen f i xa t ion  has  been ins t iga ted .

3 .5 .5 .4  Management

I r r iga t ion  -  The necess i ty  fo r  i r r iga t ion  is  uncer ta in  a t

th is  t ime.  No i r r iga t ion  w i l l  be  needed fo r  types  above the  c l i f f s .

There  are  no  prec ip i ta t ion  records  ava i lab le  f rom the  area  o f  the  major  sur -

face  d is tu rbances  be low the  c l i f f s .  b loods ide  is  in  a  d i f fe ren t  vegeta t ion  zone

than the  mine  s i te ,  c lS  is  Sunnys ide ,  Utah  (Chapter  X I ) .  However ,  vegeta t ion

can be  es tab l i shed under  a  low prec ip i ta t ion  reg ime w i thout  i ry iga t ion  when

hay is  sprayed w i th  wood f iber  and a  l iqu id  tack i f ie r  ( l ^ lo l fe ,  lg8 l  ) .  I f

i r r iga t ion  shou ld  become necessaryo  deve loped mine water  w i l l  undoubted ly  be

ava i lab le  fo r  use .  The necess i ty  fo r  i r r iga t ion  may be  es tab t ished th rough

the  use o f  tes t  p ' lo ts  and/orn  add i t iona l  l  i te ra tu re  rev iew.

Lest  and Disease Contro l  l4easures The neur ly  seeded areas p lanted adjacent  to

the  cons t ruc t ion  areas  fo r  the  l i fe  o f

g raz ing  dur ing  es tab l  i shment  because no

and  remote  fac i l i t i es .

I f  necessary '  a temporar .y fence of  a s ing ' l  e  e lectr ic  s t rand powered by a solar

energized system may be used.  The Iarger d is turbed areas of  the main

fac i l i t ies  a re  to  be  fenced fo r  secur i ty  purposes .

the mine may need protect ion f rom cat t le

stock fencing is  p ' lanned a ' long roads
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3.5  Con t .

The rec la imed s i tes  w i l l  be  checked per iod ica l l y  fo r  s igns  o f  insec t  and rodent

damage. Necessary i  nsect  and rodent  contro l  wi  l  l  be cami ed out  under gui  d-

ance f rom the  An imal ,  P lan t ,  Hea l th  Inspec t ion  Serv ice ,  the  U.  S .  F ish  and

I , . l i ld l i fe  Serv ice or  the Utah State Cooperat ive Extension Serv ice.

Weed Control - Al 1 seed purchased for

with Section 20.| of the Federal Seed

presence of  seeds of  cer ta in noxious

pl  ant i  ng wi  I  I

Act .  Thi  s  Act

p lan t  spec ies .

be  labe l led  in  accordance

I  im i ts  o r  res t r i c ts  the

Nat ive  hay  used as  a  mulch  w j l l  he lp  to  min imize  the  growth  o f  weedy annua ls .

The use o f  na t ' i ve  hay  a lso  prov ides  an  add i t iona l  des i rab le  seed source .

Chemica l  con t ro l  o f  weeds w i l l  necessar i l y  be  kept  to  a  min imum as  th is  means

of  cont ro l  may be  hazardous  to  the  env i ronment .  Herb ic ides ,  i f  needed,  w i l l

be  chosen  se lec t i ve ly  accord ing  to  a  re l iab le  source  such  as  Va l len t ine  (1977) .

As  reg is t ra t ion  and res t r i c t ions  fo r  range herb ic ides  are  sub jec t  to  cont inua l

change,  cur ren t  s ta te  and federa l  c learance w i l l  be  checked and compl iance

wi th  cu r ren t  regu la t ions  ma in ta ined .

Af te r  bond re lease,  i t  w i l l  be  the  respons ib i l i t y  o f  the  pub l ic  land  management

agenc ies  or  land  owners  invo lved to  imp lement  good graz ingo recrea t ion  and

wi ld l  i fe  management  techn iques .

3 .5 .5 .5 Revegeta t ion  Mon i to r ing

Revegetated areas wi l l

by DOGM. Moni tor ing of  revegetated s i tes

s i tes  wh ich  may  be  d is tu rbed  dur ing  m jne

as  road  shou lders ,  e tc . ,  i s  no t  p lanned .

in  Sec t ion  9 .8 .

be monitored on a schedule recommended

p ' lan ted  ad jacent  to  sur face  fac i l i t y

cJosure  and f ina l  revegeta t ion ,  such

Revegeta t ion  mon i to r ing  is  d iscussed
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3.5  Con t .

3 .5 .6  Schedu le  o f  Rec lamat ion

As d iscussed in  Sec t ion  3 .5 .2  contemporaneous rec lamat ion  w i l l  be  done

dur ing  the  cons t ruc t ion  per iod .  Howevero  in  most  cases ,  th is  i s  no t  f ina l

rec lamat ion.  Any fac i  1 i ty  which is  permanent ly  abandoned dur ing th is  permit

te rm wi l l  be  rec la imed accord ing  to  the  rec lamat ion  and revegeta t ion  p1ans.

3 .5 .6 . . |  Deta i led  T imetab le  fo r  Comple t ion  o f  Each Major  S tep  in
Recl amati on

Formula t ion  o f  a  de ta i led  t imetab le  fo r  rec lamat ion  o f  an

underground coa l  mine  is  no t  poss ib le  fo r  p rac t ica l  purposes .  The l i fe  o f

th is  p roposed mine is  p ro jec ted  to  be  about  40  years .  Tab le  I I I -10  i l l us -

t ra tes  a  genera l  rec lamat ion  and revegeta t ion  schedu le  wh ich  w i l l  be  ins t i -

gated upon the permanent abandonment of any fac' i l  i ty.

Tab le  I I I - . |0  Rec lamat ' ion  and Revegeta t ion  Schedu le

0pera t ion  Month-T-
t ructure
Removal

Back  f i l l i ng  &
Regradi  ng

So i  I
Red i  s t r ibu t ion

Fer t i  I  i ze

Seed

Mul  ch

Transp l  an t

X*X

x#

x#x

x#x

x#x

XX

XX

XXX

XXX

XX

X*=

X#=

Procedure may appropriate' ly be accomplished any t irne during this month

Depend ing  on  annua l  snowfa l lo
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3.5  Con t .

Seed' ing in th is  area is  typical  ly  done in the fa l l  according to recommdat ions

from the I ocal SCS off i  ce ( George Cook, personal communi cati  on ) .  Regi onal

p rec ip i ta t ion  is  g rea tes t  in  the  fa l l  season,  d l though i t  genera l l y  appears

to  be  spread fa i r l y  even ly  th roughout  each month .  There fore ,  i t  i s  poss ib le

seed ing  may a lso  be  success fu l l y  comple ted  in  the  ear ly  spr ing  ( thornburg ,

l  gSl  )  .

Fal l  p lant ing is  a lso recommended for  shrub seeds because of  the st rat i f icat ion

per iod necessary for  many nat ive shrubs ( l r lonsen and Chr is tensen,  1975).

A weather stat ion has been insta l led on s i te and based on record accumulat ions

over the 4O-year l i fe  of  the mine,  the proposed season of  seeding may be

cr i t ica ' l  
' ly  

eval  uated.  Transplant ing,  depending upon the s i te and aspect ,  r l rdy

success fu l l y  be  comple ted  dur ing  the  dormant  fa l l  o r  spr ing  seasons.

3 .5  .6  .2  Rec l  amat i  on  Mon i  to r i  ng

Reclamat ion and revegetat ion are general ly  inspected and

moni to red  by  DOGM and 0SFl .  Revegeta t ion  mon i to r ing  is  d iscussed spec i f i ca l l y

in  Sec t ion  9 .8 .  D is tu rbed acreages and rec la imed areas  w i l l  be  surveyed on

a regular  basis and reports made according to the requirements of  CFR 211.6?.

3.5 .7 Cost  Est imate for  Recl  amat ' ion

3 .5 .7 . . |  Cos t  Es t imate  o f  Each Step  o f  Rec lamat ion

Tab le  I I I - . |1  ident i f ies  the  var ious  d is tu rbed areas  w i th ' in

the South Lease Permit  Area and thei r  areal  extent .  The tota l  d is turbed area

amounts to 385 acres of which 360 acres represents the area to be reclaimed

at  the complet ion of  mining,  and ?5 acres are roads to be lef t  for  postmining

use.  Not  inc luded are l5 acres to be recla imed contemporaneously.
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3.5  Con t .

ID

ACC
MN
UPR

Tabl  e I  I  I  -  I  I

Disturbed Acreages

Descr i  pt i  on

access from Hwy to permi t area
main complex & loadout  areas
upper  shaf t  &  fac i l i t y  a rea

Acres

Tota I

135
200
40

385

The est imated costs for  rec lamat ion for  var ious d isturbed areas are summarized

in  Tab le  I I I - . |4 .

Add i t iona l  suppor t i ve  in fo rmat ion  is  as  fo l lows:

(a )  The  sa lvage  va lue  o f  bu i ld ings  and  sur face  fac i l i t i es  i s  assumed to  be

suf f i c ien t  to  cover  the  cos ts  fo r  the i r  d ismant l ing  and remova l .

(b) l , ' lage rates are based on UMWA rates as set forth in the l98l labor con-

t rac t .  For  s imp l i ca t ion ,  an  average  ra te  p lus  f r i nges  i s  used  fo r  a l l  c lass i -

f i ca t ions ,  cons is t ing  o f :

Base wage rate
COLA
Fringe benef i ts
UMtdA trust and benefi t  funds

Tota I

$/hour-T4-rZ
.85

7  .83
l . l 0

23 .90

Th is  t rans la tes  in to  $ . |73 .28  per  7 \ -hour  sh i f t .  The labor  cos t  shown in

Tab le  I I I -6  a lso  inc ludes  a  5% add-on  to  the  ca lcu la ted  va lue .

(c)  Equipment to be used is  assumed to be owned by Kaiser  Steel .  The cost

for  i ts  usage is  assumed at  40% of  Blue Book construct ion equipment renta l
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3.5  Con t .

rates and operat ing cost

l i s ted  in  Tab le  I I I - lZ .

Performance Handbook and

is  100? i  o f  the  B lue

Equipment hours are

on past  exper ience.

Book val  ue.  These

based,  in  par t ,  of l

costs are

the  Caterp i l la r

Equi pment

D-9 dozer
992
Tractor w/ 1 owboy
5" ton  f la t  bed
l0 - ton  fo rk  I  i f t
Motor grader
4000 ga l .  water  t ruck
Bac khoe
35-ton end durnp
l0 - ton  c rane
600 CFM compressor
300 amp welder
1  /Z- ton  p ickup

Tabl e TII-12

Eggiruent_ Usage and Operatilg Costs
(based on lg8 l  f igures)

Usage
Cost

30.  00
42.00
7 .50
3 .80
8 .70

2 l  .50
5 .00
4 .  50

21 .00. |1  
.50

7  .00
3 .  00
3 .  50

0perati  ng
Cost

-$/ hour

26.90
58.25
16 .50
9 .30
7  .60

21.4A
g.  l0
9 .30

25  .6A
9.20
9 .80
4 .25
5 .  30

Tota I
Cost

56 .  B0
I  00 .  25
24  .00
13 .10
I  5 .80
42.gA
14. . |0
1  3 .80
46 .  60
2A.70. |6 .80

7  .25
8 .80

Note :  Equ ipment  usage cos t  a t  40% o f  B lue  Book ren ta l  ra te .
Opera t ing  cos t  a t  1A0/ ,  o f  B lue  Book va lue .

(d )  Cos ts  fo r  seeds  and p lan ts  ( t rees ,  shrubs ,  e tc . )  a re  based on  purchases

made in 1981 for  Sunnyside mines projects.  lv iutching costs were est imated by

Nat ive  P lan ts  o f  Sa l t  Lake C i ty .  Fo l ' low ing  are  the  cos t  b reakdowns:
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3.5  Con t .

Tab le  I I I - . l 3

See4 & P lan t  ApPl ica t ion  Co l ts

Acres $/Acre Total  Cost

Grass seeds

Trees & shrubs

Mulch & fer t i l i zers

360

?15

300

100

550

I 500

$  36 ,000

1 . l8 ,250

450,000

$oo+ ,250

(say  $1200/acre)Equ iva len t  to  $604 ,?50  + 360 acres = $.|678/acre

Tab le  I I I -14

Est imated Reclamat ion Costs

ID

ACC

MN

UPR

Postmi n ' i  ng Recl  amati  on :

Labor
Cost

36,400

174,7A0

36 ,400

Total

Recl amat' ion :

# Sh' i f ts
Men /man

825

12 B0

10  20

Equ' i  p
& lviati .

$

37  ,500
. |20 ,000

30 ,000

& Average:

veg.
Cost

$

221 ,004

323 ,000

58 ,000

Tota I
Cost

$

294,900

617 ,7 0A
.| 
34 ,400

Acres $/acre

I  30  2270

1 90 3250

40 3360

$ l ,047 ,000 360 $29.| 0/acre

Contemporaneous

GEN 520 t5  4915l8 ,20o  30 ,000  25 ,500

Grand Total  & Average:

73 ,7A4

$l  ,120,7a4 37 5 $299A/acre
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3 .5  Con t .

3.5 .7  .2 Forecast of Performance Bond LiabiI  i ty During Permit Term
and Forecas t  o f  L iab i l ' i t y  fo r  Mine  L i fe

Referuing to the est i rnated reclamat ion costs in Table I  I  I - . |4  '

forecasted performance bond l iabi l i ty  dur ing the permit  per iod should equal

est imated contemporaneous reclamat ion of  $73,700.

The forecasted performance bond l iabi l i ty  for  the l i fe  of  the mine should equal

the  to ta l  es t imated  rec lamat ion  cos t  o f  $ l ,120,700.
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Append ix  3 .7  .1

USGS ST I PUI.STI ONS
COVER ING

SURFACE DRI LLI NG PROGMMS

Archeological ,  histor ical  and endangered species clearances are required
prior to the approva'l of any operation.

Any operat ion wi l l  immediately cease upon the discovery of any signi f icant
archeo' logi  cal  or histor i  cal  s i te.  The Area Mining Supervi  sor shal I  be
imnediately notlf ied of, any such find.

l ' lhen artesian flows or water horizons with possibl e development potential
are encountered, the Area Mining Supervisor and the surface nanagement
agency shall be notif ied in'rnediately so that a determination can be made
concerni ng thei r deveJ opment potenti aJ . blhere poss i bl e, cI ean rvater sam-
ples shal l  be col lected by the operator for analysis by the USGS.

Dri I I hol es sha1l be cemented with proper sl urry from the bottom to the
col lar .  The lessee sha ' l  I  be responsib le  for  the proper  p ' l  ugging of  each
ho'le unl ess a wri t ien request to' keep the hol e open is nade by the Area
Hi ni ng Supervi sor. I f dri I ' l  hol e cannot be ful ly cemented , possi b' ly due
to s loughing or  f ractures,  the Area Min ing Superv isor  must  be not i f ied,
and hi s i nstructi ons for subsequent pl uggi ng fol I oured .

The s lur ry  sha l l  be  made us ing 5 .2  -  5 .5  ga l lons o f  water  per  bag o f
cement. The dri I I sten: shal I be I owered to the bottom of the ho'le and
suffi cient sl urry pumped through the stem to f i  1 1 20A feet of the ho1 e.
The dr i l l  s tem wi l l  then be ra ised 20A feet  and the process iepeated.
The dr i  I  t  hol  e shal I  be compl etely p1 ugged usi  ng thi  s method.

The Area Mi ni ng Supervi sor sha'l I be noti f i  ed as to the time uhen the f irst
ho le  is  to  be p lugged so that  a  representat ive of  h is  o f f ice can arrange
to observe the procedure i f  c i rcumstances permit .  Subsequent observat ions
of other ho'l es bei ng pl ugged wi I I be arranged as deemed nece.ssary.

The hole Jocat ion is to be marked by placing an approved marker such as
I capped pipe, stee' l  fentepost,  or metal  pl  ate i  n the concrete pl  ug.
Such markers are to show hole number, year dr i l ledn Jessee name, and as
feasi  bl  e,  the sect ion, tolnshi  p,  and range in rvhich ho] e is I  ocated-
Top of concrete pl  ug, i  f  ]ocated i  n cul  t i  vated f i  e l  d,  must be set bel  o ' ,*
normal  p low depth (10 to  lZ  inches) .

8. Mud pits.must be backfi l led and leveled. Liguids or mud in the pits nrust
be punped out and removed from the premises dr allowed to dry beiore
they are backfi l lec.

4 .

2.

3,

5.

7 .

5 .
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Dri 
'l 
I si tes must be cl eaned and a'l I materi al , i nc] udi ng .dri I I cutti n9s '

foreign to the natural sett ing must be buried or removed. Trash wil l
be rernoved from the u..a. Reiegetation of disturbed area !! l l  generally
b;  requi red.  I f  excavat ion is  iequi red in_prepal ing.  a-dr i l l  s i te ,
topsoir  wi l l  be stoi ip i t .a separadely.  Befbre.the dr i l l  s i te is perma-
nei,tty abandoned , th;' I ocati oh wi I I 

-Ue 
regraded to a natural contour and

It e t6psoi I redi itrt buted. Type, method,- and schedu'l i ng of. revegetati on
uritt bb specif ied by the surfice management agency through the Area
Hining Supervisor.

The Area Hining Supervisor shall be notif ied as to the anticipated
conpl etion date of the program.

A nronthly report shal I be submi tted to the Area l4i ni ng Supervisot' wi thf n
l0 days i t te i '  the end of the month. I t  wi l l  include:

( I ) The hol es compl eted duri ng the month and the tstal depth of each
hol  e .

( 2 ) The date each ho] e was compl eted -
(  3) The date each hol e v,as pl  ugged.
(1)  The type o f  dr i l l ing  p lug or  core .

10,

l l .

7?. The fol I owi ng reports shal I be subrni tted
i n dupl i  cate after the cornpl eti on of the

Hydro log ic  logs us ing the at tached
Geophysi cal and I i  thol ogi c I ogs and
each I  og.
Coal  analys i  s .
Total  acreage of surface disturbed
turbed by access roads.

to the Area Mining SuPervisor
pro gram:

form.
al l  geologic interPretat ions of

per hol e, i  ncl udi ng acreage di s-

( l )
(2)

(3)
(4)

Note: A] I i  nforrnati on submi tted must contai n the l ease number-
Al I I ogs must conta i n the surface e'l evati on of dri I I hol e
and th ;  locat ion of  the dr i l l  s i te .  The s i tes r ' r i l l  be
located using coordinates and or measured distances from
the nearest sect ion l ine-

I I I  87



Pla te  I I I - l

Pl ate II I-?

P la te  I I I -3

P la te  I I I -4

P la te  I I I -5

P la te  I I I -6

Pl ate III-7

P la te  I I I -B

P la te  I I I -9

P la te  I I I -10

P la te  I I I -11

P la te  I I I -12

P la te  I I I -13

P la te  I I I -14

P la te  I I I - . |5

P l  a te  I  I  I - i  6

P la te  I I I -17

P la te  I I I -18

P la te  I I I -19

P la te  I I I -20

P la te .  I I I -21

Pl ate III-?2

P ' la te  I I I -23

3 .8  P l  a tes

Proposed Surface Faci I  i  t i  es

F ive  Year  M ine  P lan

Pro jec ted  Mine  P lan

Proj ected Mi ni ng Sequence

Plan View Sedimentat ion Contro l  Structures

Exist ing BLM Road from Horse Canyon

Ini t ia t  Access Slope f rom Li t t le  Park Wash Area

S1 ope Bottom

Temporary Coal Stockpi 1 e

Surface Faci I  i  t i  es ( Sheets I and 2)

Man 51 ope

Coal 51 ope

Sl ope Conveyor Profi 1 e and Secti ons

Rotary Breaker Stat ion and
Ini t i  a' l  Truck Loadout Faci ' l  i  ty

Power Di stri buti on Schernati c

Typical Powerl ine Structures

Site Preparation Cross Sections for Proposed Lower Surface
Fac i l  i t i es .  (Shee ts  - l  and  2 ) .

proposed Rotary Breaker Refuse Pile Cross Section. (Sheet I  and 2)

Typical  Longwal l  and Cont inuous Mir ies Panels

Proposed U.S.  Highway 50 and 6 Grade Separat ion

Proposed Rai l road Spur L ine and Access/Haul  Road at  U'S'
Hi ghway 50 & 6

Proposed Rai 1 road Spur

Proposed Rai I  road Spur
to Sta. 55+00

Li ne at D & RGI'I RR. Ma i nl i ne

Line & Access/Haul Road Sta- 25+00
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Plate I I I -24 Proposed Rai l road Spur L ine & Access/Haul  Road Sta.  55+00
to Sta.  85+00

Pla te  I I I -25  Proposed Ra i l road Spur  L ine  & Access /Hau l  Road Sta .  115+00
to Sta. I  45+00

Pla te  I I I -26  Proposed Ra i l road spur  L ine  & Access /Hau l  Road Sta .  l l5+00
to Sta. I  45+00

PIate ITI-27 Proposed Rai l road Spur L ine & Access/Haul  Road Sta.  145+00
to  Sta .  175+OO

Plate I I I -28 Proposed Typical  Sect ions Slu.  1Zl+00 & Sta.  l4 l+00

Plate I I I -29 Proposed Rai l road Spur L ine & Coal  Loadout  Loop Sta 175+00
to Sta.  205+00

Pla te  I I I -30  f roposed  Ra i l road  Spur  L ine  &  Coa l  Loadou t  Loop  C losure  S ta .
205+00 to Sta.  ZZ7+lS

Pla te  I I I -31  Proposed Access /Hau l  Road Sta .  . |67+OO 
to  S ta .  l97+00

Pla te  I I I -32  Proposed Access /Hau l  Road Sta .  197+69 to  S ta .  ZZ7+OO

Plate I I I -33 proposed Access/Haul  Road Sta.  ZZ7+0A to Sta.  257+6A
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